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Tt #* b < ^jnaTcr 8 ~4 8 irivicfft b < \t 1 0 ~ 3 0 mm 

b/ioi> v fh7tKa77 

(3) rt-^g^R 5 ©^;^^ — h V /Kn^TMi'ffcy ^^at;1/5 

R*&®i3;\siziwcTJ\'=i-j\'&mm&A (3) ti5iai©*#TTS^-r 

s c <t «t 0 fc&yah&n&o 

(4) ffc^Rrh^MftA (4) ^HtCifrTT'Wi t t i gSJSC# 
■rcirtc^O^k^ (I I a) ttWZo 

(c) Msii&C (I I h<D&l&m 
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R5 CHO 

tS 0 ) (1) S»iUTKIcSI*Wrs^4ftlX*fflt^*^«> 
B (3) il^*CRlC*'ti:*-«i:ICj;*5^4SB_j_*»5o 
(2) 4b£#Jj_£^& A (4) tWimo^T^W i t t i gRj&fcft 
-tZtiZ&Wt&Va (lib) ^HSc 

fi4i:j;o^s *5g^^«rtta«©»3PJ^ mz.it. mm, nm, is 
*e# . * /citk © mmm , mz. i-£&&m . &femm ^tt^oTiotfc,): 

iI3t> 'SPWCtt^ 1B^:?) 0. 0 5~ 
lOOOmg. JF£b<l;U 10~5 0 0mg, ttli^gn^CI^ 1B*> 
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M e : /- f-^U 
E t : 

Ph:7 ^ 
THF :fh7kF'n77V 
DMF : N, N-v^y f^*^A7 ^ K 

(6E) — 7 — 'VTW 
' hKP Wi (T-n fc*g (P Z) -7~ (2-7^^X/U7^ 
^ ;l/7 * y 2 ^— ^) ^L^jLZ t Fn^tAl (1-2) 
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A'/dv^ K9.60g (2 1.0mmol) CTH F 8 0b1*JD^.^:JB»*K 
27 U ^7 A tert-^^U- h 4. 5 8 g (4 0. 8mmol) £ 0 0 C-C;to;i3o 
MT-lB#Ha£#b*:gU 0°CiCl¥O9££PUT. 4fc£«5 (I I 1-1) 1. 
57g (6.0mmol) OTHF^2 0°C©^^. 1 . 5 H# 

^3<fc*ft*fttt#fcfl:£«0 (I I a- 1) 0.8 6 0 g (2.3 9mmoK 
t$4 0%) <k-ffc^«J (I Ia-2) 0.6 7 5 g (1.8 Smmol. JRlp 3 

1%) tm^ti^o 

it&%!) (I I a — 1 ) : : 116-119 °C 

1 H NMR (CDCls) 8 : 1. 30-1. 55 (m, 2H) ; 1.55-1.78 (m, 2H) ; 2.10 (d 
t, J-6.7. 6.7Hz, 2H); 2.39 (t, J=7. 0Hz, 2H); 5.90 (dt, J=15. 7, 6.5 
Hz, 1H); 6.12 (d, J=15. 7Hz, 1H); 6.82 (s, 1H) ; 7.06-7.62 (m, 7H); 
7.66-7.84 (m, 2H) 

• I R (Nujol) : 3400-2200, 3270, 1702, 1650 
TC&ftffim (%) C 19 H 21 N0 4 Si: UT 
tfUCtt : C, 63. 48 ; H, 5. 90 ; N, 3. 90 ; S, 8. 92 
H&iJtt : C, 63. 20; H, 5. 92; N, 3. 84; S, 8. 99 
it&m ( I I a - 2 ) : : 8 2 °C 

1 HNMR (CDCls) 6 : 1. 15-1. 65 (m, 4H) ; 1.92 (dt, J=7. 4, 7. 4Hz, 2 
H); 2.28 (t,J=7. 2Hz, 2H) ; 5.77 (dt, J=ll. 3, 6. 9Hz, 1H) ; 5.90 (d, J 
-11.3Hz, 1H); 6.62 (s, 1H) ; 6.93- 7.30 (m, 3H) ; 7.35-7.62 (m, 4H) ; 
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7.68-7.82 (m, 2H) 

I R (Nujol) : 3520-2400, 3310, 3140, 1712 
5c?lt##fffi 0*0 Ci 9 H2i»0 4 StbT 
H-JWB:C 63.48; B.5.90; N.3.90; S, 8. 92 
mmm. : C. 63. 38; H, 5. 91; H. 3. 85; S. 8. 62 
(2) <t&® (I I a — 1 ) 3 5 9mg CI. Ommol) ©DMF»K4illC, 
N-tKB^->WS K23 0mg (2. Ommol) . N,N-i^>*n 
^Wl/J&M-'SM S K4 1 2mg (2. Ommol) £fl0X.£o IST'4^FI 
m^L/fcm. fc Kcr^WUTS ^112 0 8mg (3mmol) . h 'i 1 ^^ 
TS >4 1 8^ 1 (3mmol) «n*T. JSKlft«i***tf *o KiEifc* 
^xf;btilti:^b, *ti**-C2gk ISiftA«[*-eilil«s*»x 

WSfcBW* CI-l) 160mg C0.42 7mmol. : 43%) *« 

iHNMR (DMS0) 6 : 1. 14-1. 40 (m, 2H); 1.40-1. 60 Cm, 2H); 1.85-2. 
10 Cm, 4H); 6. 02 Cdt, J-15. 8, 6.6Hz, IE); 6.39C4 J=15.8Hz, 1H); 6. 
90-7. 03 Cm, IE) ; 7. 03-7. 22 Cm, 2H) ; 7. 37-7. 70 Cm, 6E) ; 8. 68 Cs, IE) 
: 9.69 Cbrs, IE); 10.37 Cs, IE) 

I R (Nujol) : 3700-2080, 1640 
TtmfrVrm. C%) Ci9H«N204S-0.4H 2 0<kLr 
ff-JMS : C r 59. 78; H,6.03; N.7.34; S. 8. 40 
^Mtt:C, 59. 83; E.5.87; N, 7. 33 ; S, 7. 99 

C3) to&m CI I a-2) ^li C2) tBHUCRiCS-M - tiz^ Q . 
BKft^ft CI -2) 4 2.6%) *#5o 

■ HNMR CDMSO) 6 : 1.12-1.56 Cm. 4E); 1.80-2. 05 Cm, 4E); 5.49 Cd 
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t, J=11.6. 7.1Hz, 1H); 6.31(d, J=ll. 6Hz, 1H) ; 7.00-7.27 (m, 4H) ; 7. 
43-7. 74 (m, 5H) ; 8.67 (m, 1H);9. 59 (m, 1H) ; 10.33 (m. 1H) 
I R (Nujol) : 3480-2440, 3330, 3270, 3195, 1630, 1575, 1535 



Ttmftffim (%) C 19 H 22 N 2 0 4 Si LT 
tmffi : C 60.93; H.5.93; N,7. 48; S, 8. 56 
mmm : C 60. 75; H, 5. 90 ; N, 7. 46; S, 8. 45 

mmm 2 

C5E) -6- (2-7x-/^^7t-il/7;;7x-;b) 
b Ko^tAj (1-3) 



(i) mm^mmy, 4-^m->wh , j7x^^>ta*-7A 

7*n^F13.3g (3 0mmol) CTHF 1 0 0ml^M/:I«{:* 
U^A tert-y' h^-if-Y F6. 6 g (5 8. '8mmol) ^0°CTM5 o M 
&T«4 Oftfflmftlstzi$t, -2 0V\Zl%misT4k<k® (I I 1-1) 2. 
2 4 g (8. 5 7mmol) OTHF^Il Oml£l 5ft£X±frVT®i < K> 
M5o -1 5°C-e3 OftmmWLtzik^ 2B#Pa^^(j-T0°C^T-^Jg^fe 



yyl^^A^ov h?77^-CTtiU SfiStiiiWifel (I I a 
-3) 2. 1 3 g (6. 1 7mmol. iR$7 2. 0%) ^£>*l£ 0 




(n a - 3) 




(1-3) 
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K&: 1 3 0-1 3 2°C 

1 HNMR (CDCls) <? : L 76 (quint, J=7. 1Hz, 2H); 2.18 (dt, J-6. 8. 
7.1Hz. 2H); 2.39 (t, J=7. 1Hz, 2H); 5. 89 (dt, J=15. 5, 6. 8Hz, 1H); 6. 
15 (d, J-15.5HZ. 1H); 6.83 (s, 1H); 7.02-7.65 (m, 7H>; 7.65-7.85 
(m, 2H) 

I R (Nujol) : 3400-2200. 3300, 1708, 1578 
jtmftVrfc C%) C 18 H 19 N0 4 S<hb-C 
§mm : a 62. 58: H.5.56; N.4.06; S, 9. 28 

mmm a 62. 35; h. 5. 52; n, 4. 11 ; s. 9. 34 

(2) it&® (I I a-3) (2) tH«t=EJC$#* - £ C 

J:tK BW-ft^ft d-3) OR*: 6 7%) *<»€»*i5o 
l HNMR (DMSO) 5 : 1.42-1.70 Cm. 2H); 1.82-2.13 Cm, 4H); 6.02 (d 
t, J-15.8. 6.6Hz. 1H) ; 6.40(d. J=15. 8Hz, 1H); 6.88-7.04 (m. 1H); 7. 
04-7.23 Cm. 2H); 7.36-7.72 Cm. 6H); 8.72 Cbrs. 1H); 9.79 Cbrs. 
1H); 10.37 Cbrs, 1H) 
I R CCHCls) : 3480-2600. 3350, 1665 

JCS^tffLSIMS m/z = 3 6 1 [M+H] . 7 21 C2M+H] + 
HRLSIMS : Ci8H2iN 2 0 4 S<k UT 
ff*tt :36K 12 2 1 

mmm :36u 1226 

C2E) C4E) - 5- (2-7 x-;i/x;U7 ^ / 7 x~;i/) 

^s9*?x-J E Kn^fAl CI -4) , C2 E) C4. EV ^ 
_ 5 _ (2-7x^^7t-^7;;7x^) ^> ^i>'^7 h Fa 
^-H-AIE CI-5) feckCF C2E) C4E) -(W^-5~ (2-7^ 
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— -*—A/T S y 7x~;u) fc Ko^Ai (1-6) 



(at - l) 



(l) 



-> I 



-COOEt 
•NHS0 2 Ph (2) 

(n b - .1) 





a^/CONH-OH 
NHS0 2 Ph 

(1-4) 



(3)b 




CON -OH 

i 

He 

NHS0 2 Ph ( I — 5 ) 



(3)c 




CONHOMe 

NHS0 2 Ph ( I - 6 ) 



^P^X*-")A^D7^ Kl 4. 1 5 g (3 1. lmmol) OTHFi» 
^20 OmlC^ U ^ A tert-y b*1M K3.3 8g (3 0. lmmol) £■ 
0°CTinx.T. M^-Cll^lSat^So W\ 0 o C(C?^JPUT^#J (I 
I I - 1) 2.62g (10. Ommol) ©THFM5 Oml£l 0 #£Lh^ 

CTf»»U ^-^^-^\^if><fct)^^^ff^*9 ilWft (I I b- 
1) 2. 6 5 g (7.4 lmmol. JR^K 7 4%) *<*f £ *i 5 «, : 120. 
5 - 1 2 1 . 5 °C 
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I HNMR (CDCI3) <5 r 1.33 Ct, J-7. 0Hz. 3H); 4.24 Cq, J=7. 0Hz, 2H) 
; 5. 93 (d, J=15. 2Hz, 1H) ; 6. 57 (brs, 1H) ; 6. 62 Cdd, J=15. 2Hz, 10. 2 
Hz, 1H); 6.77 (d, J=15. 2Hz. 1H); 

7.13-7.35 Cm, 4H); 7.35-7.63 Cm, 4H); 7.63-7.80 Cm. 2H) 
I R (KBr) : 3245, 2990, 1700, 1622, 1600, 1569, 1338, 1242, 1175, 

1162, 1138, 1090, 1005, 589, 555 
5cSt##fffi C%) C l9 E 19 m 4 SthX 
fYWm : C, 63. 85; H, 5. 36; N. 3. 92; S. 8. 97 
a^SMtra 63. 79: H.5.33; K. 3.90; 8,8. 88 

C2) it&Sa (I I b — 1) 2.60g (7. 2 7mmol) <D* fS-M&k 
3 Omlt-x lN7K^b> h U ^A^2 1. 8ml (2 1. 8mmol) ^JO^Tv 

s^^*5/^A-e«»u mm, mm&rfteoo siif-;v-i-f/i/- 

vv^f>^£OJ?fe6£fTfc<^ 1»« (I Ia-4) 2.07g (6.2 
9mmoU 118 7%) o 
BA: 241.5-243. 5°C 

X HNMR CDMSO) 6 : 5. 95 (d. J=14. 6Hz, 1H); 6. 77-7.17 (m, 4H); 7. 
17-7.35 Cm, 2H); 7.41-7.75 Cm. 6H); 9.88 Cbrs, 1H); 12.30 Cbrs, 1H) 

I R CKBr) : 3680-2000, 3260, 1676, 1620, 1600. 1330, 1314. 1280, 
1168, 1155, 997. 752, 719. 591 
Tbmfttirfc W> C I7 H 15 N0 4 Si:bT 
fMHg:C,61.99; H. 4.59; N.4.25; S. 9. 73 
H&!HS:C,61.74; 1. 4.69; N. 3. 95; S. 9. 44 

C3) (a) its® CI I a -4) 6 4 5mg CI. 9 6mmol) (Dmt* f- 
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1/ 8 ml C^lf U frt KO. 6 0 ml (6.8 8mmol) iDM 

Fii^MSo ist3om 11:4 ov^-immmw^t^ Km 

i£S?±£6 9 5mg (lO.Omnol) ©THFi^l 2al^ffl,fb, SSfDNaH 

co 3 ^8. Omi^n^xm^S^it^-r^o C©^C3fe^lS^U/c 

1^D7^ K©THF^8ml^rJnx.T. Ifit'3 0«l/(IM 

T^tSo *£ETT*ttU-Tjgil^"r«<i:SW^'Rl (1-4) 400 
mg (1. 1 6mmoU 5 9%) i^^c 

1 H N M R (DMSO) 5 : 5. 94 (d. J=14, 4Hz, 1H) ; 6.73-7.08 (m, 4H) ; 7. 
14-7.30 Cm, 2H); 7.43-7.74 (m, 6H); 8.99 (brs, 1H) ; 9.87 (brs. 
1H); 10.74 (brs, 1H) 

I R (Nujol) : 3420-2760. 3300. 3140, 1640, 1595. 1550 
Ttmfttirm (%) Ci 7 Hi 6N 2 O 4 S*0. 2H 2 0<h LT 
ff-Jf 11 : C, 58. 66; E, 4. 76; N, 8. 05; S, 9. 21 
USUI : C, 58. 61; H, 4. 78; N, 7. 94; S, 9. 28 

(3) (b) it&m (I I a — 4 ) i:N-yf;i/h Ko + «>;P7 S 

m%Rm$i£T^ am (a) tmrn^mm-r^z-tiz^^^ mm ci- 

5) OK* : 8 9%) *<»€>*l«o ##J& : 1 9 2. 5-1 9 3. 5°C 
1 HNMR (DMSO) 6 : 3. 19 (s, 3H); 6.63-7.12 (m. 4H); 6.71 (d, J=l 
4. 4Hz. 1H); 7.12-7.30 (m, 2H); 7.40-7.75 (m. 6H) ; 9.87 (s, 1H) ; 10. 
01 (s, 1H) 

I R (KBr) : 3340. 3060, 2810. 1639, 1594. 1321. 1160. 999. 591. 5 
54 

jtm^mm. (%) c I8 H 18 N 2 o 4 s£bT 
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tf-Jfte : C, 60. 32; H, 5. 06; H. 7. 82; S, 8. 95 

mmm:c,m.ii; H.5.10; h. 7.55; s,8.72 

(3) (c) 4k£-$J (I I a -4) t:o-^f;ut Ko+wn? i^SM 

m.&KJ&mt^ 11 (a) ^isiflic&STrsctcj:*). (i 

- 6 ) (4W : 5 4%) ^^*i5 0 it£ : 174-175. 5 °C 
iHNMR (DMSO) 6 : 3. 65 (s, 3D; 5.77-6.04 Cm. 1H) ; 6.75-6.94 
Cm, 2H); 6.94-7.15 Cm, 2H) ;7. 15-7. 30 Cm, 2H) ; 7.40-7.77 Cm, 6H); 
9. 87 Cs, 1H) ; 11. 24 (s, W 

I R CKBr) : 3680-2320. 3330, 1662, 1620, 1502, 1485, 1448, 1330, 
1160, 1092. 1060, 998, 755, 688. 588. 552 
7C*#*rwI C%) Ci 8 Hi 8 K 2 04S<hL/T 
tf-^H : C 60.32; H.5.06; N. 7.82; S, 8. 95 
H$Mfi :C.60.17; H.5.14; N, 7.87; S.8.98 



Cnb-l) 



CD 




COOEt 



N-S0 2 Ph CHb-2) 
I 

Me 



C2) 




COOH 



N-S0 2 Ph 
[ 

He C I a — 5) 



C3) 



CONHOH 




CI -7) 

C 2 E) C4 E) — 5 ~ 12— CN- x.—JUXArfc—A'T $ S") 



7 -2 ,4 



b KP^rt^a CI - 7) 



CI) it-^m CI Ib-l) 1.4g C3. 9 2mmol) ^gm^^l Oml 
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os- hr?7 -t-K&Qwm-fztm&iyB ( i ib-2) i.i5g (3. 

1 OmmoU JR* : 7 9%) £> *l S o : 107-109 °C 
1 H N M R (CDCls) 8 : 1.34 (d, J=7. OHz, 3H); 3.18 (s, 3H); 4.25 
(q, J=7. OHz, 2H); 5.99 (d. J-15. 2Hz, 1H) ; 6.71 (dd, J=7. 8, 1. 2Hz. 1 
H); 6.86 (dd, J=15. 2, 10. 8Hz, IE); 7.13-7.77 (m, 10H) 

I R (Nujol) : 1705, 1622, 1544 
Ttmftffife (%) C 2 oH 21 N0 4 S<J:UT 
ff-KMt : C.64.66; H.5.71: N.3.77; S. 8. 63 
HSflfil : C, 64.61; H, 5. 69; N. 3. 79; S, 8. 51 

(2) it&m (I Ib-2) 3 20 mg (0.8 6mmol) ©DMS04il- 
THFliilOS^MC 1 N7k$Hb# V v<ummi. 7 2ml (1.7 2mmol) 

f;l/«J:0^It«iSW^ (I I a-5) 2 28ig (0. 6 6mmoL 
jR^7 7 %) ^£*l£o 
: 1 8 8 - 1 9 0 °C 
1 HNMR (DMS0) 6 : 3. 14 (s, 3H) ; 6.04 (d. J=15. OHz, 1H) ; 6.73 (d 
d, J-7. 8, 1. 2Hz. 1H) ; 7. 02- 7. 46 (m, 5H) ; 7. 76-7. 90 (m, 6H) ; 12. 34 
(brs, 1H) 

1 R (Nujol) : 3340-2000, 1678, 1618, 1592 

jtrnftrnm (%-) c 18 H 17 No 4 si it 

ftlHt : C.63.00; H, 5. 00; N.4.08; S, 9. 37 
mmm : C, 62. 76; H, 4. 99; N, 4. 09; S, 9. 38 
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(3) {t*m c i i a -5) «at«3 (3) (a) ^othcres** 

i H NMR (CDCI3) <5 : 3.15 Cs. 3H); 5.88-6.20 Cbrn. 1H); 6.66-6.95 

Oh. 2H) : 7. 05-7. 87 Cm. 10H) I R CNu jol) : 3680-2000. 3180, 1648. 
1610 

jtmftffim. C%) C 18 H 18 N 2 O4S-0.2C4H 1 oO-0.2H 2 Otb-C 
ft-JM : C. 59. 92; H, 5. 46 ; N, 7. 43; S. 8. 51 
HaiHi:C.59.95; H.5.52; N.7.47; S.8.31 
g*##f : L S I MS m/z : 3 5 9 [M+H] 
H R L S IMS : Ci 8 Hi 9N2O4S i: LT 
tftttB : 359. 1065 

mmm 359. 1066 

MMM 5 

C2E) C4E) -5- C2^Z^£^ZiJk±£^kZ A22-E^M ~ 

t Kg^frAg CI - 8) 



7 17 [2 M+H] + 



Cm-1) 



CI) 



m 



NHS0 2 Ph C2) 

cm- 1) 



COOEt 




/^W-COOH 
\^NHS0 2 Ph 



a^CONH-OH 
CN 
NHS0 2 Ph 

CHa-6) (1-8) 



CI) <t&® (I I I — 1 ) 2. 0 9 s C8mmol) ©Xv-tf>**l 0 Om 
lCh^x-l/yt^^-'JfmFT^ft K2. 9 2 g C9. 5 
9mmol) *ftl«. l*IB»«tf-*o Rje«#4»«r^U^y^o^h^ 
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?7 4 - izxmmi,, i-f;vj:^ H B B itt5ii^ (i i r -i) 

1. 9 6 g (6. 8 2mmol> JJW : 8 5%) tm^tl&o Ifcj& : 13 5-1 
3 6°C 

'HNMR (CDC1 3 ) 6 : 6. 55 (dd, J=15. 9, 7. 6Hz, 1H); 6.81 (brs, 1H) ; 

7.04-7.18 Cm. 1H); 7.20-7.80 (m, 9H); 9.52 (d. J=7. 6Hz, 1H) 

I R (KBr) : 3260, 2830, 2750, 1672, 1622, 1599 
5c*#«rffi (%) CnHisNOsSibT 
ft-KCfi : C, 62. 70; E.4.56; N, 4. 87; S. 11. 16 
H«!Hi : C, 62. 47; H.4.65; N.4.80; S. 10. 87 

(2) (I I I' — 1) 1. 8 7 g (6.5 lmmol) <Di?**-V->m 
ttl 2mliCv'T> r Sixf^^r;l/0. 7 0 Oml (6.5 8mmol) <t tf^ 
U : J>A 8 # 1 (0.4 9mmol) ^7jc^TTiIDX.T. 1ST8. 5NFlffl«^ 
t5o h;l/i>i:^IItUtfiM (I I b-3) 

& c s^lxf h > j; Sg H H B t ^ c t c J; <9 (I I 

b-3) 1. 8 4 g (4.8 lmmol. W : 7 4%) £*#3o St£ : 17 6 
-17 8°C 

' HNMR (CDC1 3 ) 5 : 1. 39 (t, J=7. 0Hz, 3H) ; 4.36 (q, J=7. 0Hz, 
2H); 6.59 (brs, 1H); 6.92-7.80 (m, 11H); 7.87 (d, J=ll. 2Hz, 1H) 

I R (KBr) : 3230, 3130, 2980, 2220, 1718. 1610, 1588, 1568, 1328, 

1252, 1165, 1090, 754, 738, 551 
5nSt##Ht (%) C 2 oH 18 N 2 04Sci: UT 
fflMi : C 62. 81; H.4. 74; N, 7. 33; S, 8. 38 
: C, 63.11; H,4. 92; N. 7.19; S. 8. 15 

(3) 4t£tVa (I I b-3) £H»J3 (2) tmmK&feZitZtmtt} 
m (I I a -6) (WM : 7 3%) &%$>tiZ>o JikJ^ : 241-244 °C 
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1 HNMR CDMSO) 6 : 6. 88-7. 10 Cm. 2H) ; 7.23-7.44 Cm, 2D; 7.44-7. 
72 Cm. 6H); 7.72-7. 92 Cm, 2H); 10.00 Cbrs, 1H) 

I R CKBr) : 3700-2680, 3270. 2220, 1725, 1608, 1582, 1567, 1317, 

1195. 1152, 1088, 752, 733 

TbmftVtfi. (%) C 18 Hi4H*04S-Q.2H*0<J:LT 

ff3M:C.60.39; H.4.05; N.7.83; S, 8. 96 

mmm:C, Q0.M; H,4.01; N.7.82: S, 8. 76 

C 4 ) it&Vl CIIa-6) 0. 3 04 g (8. 58 mmol) 3 

C3> ca) tn^znmomft****^ . *»o«sft»-cx-f ^ 
-emmm&irzztiz&f)^ msmfcisLit&vti ci-8) o.i56g 

C4. 2 3 mmol. t$4 9%) ^H^tiSa : 1 5 0-1 8 0°C 

■HNMR CDMSO) 5 : 6. 83-7. 10 Cm. 2H); 7.17-7.89 Cm, 10H); 9. 32 Cb 
rs, 1H); 9.99 Cbrs, 1H); 11.27 Cbrs, 1H) 

I R CKBr) : 3680-2280, 3270, 2220, 1635, 1612, 1580, 1449, 1328, 1 
158, 1091, 758. 738, 688. 588, 551 
Ttmfrtirm C%) Ci 8 H 15 N 3 0 4 S-0. 2H 2 0chLT 
ffJM:C.57.96; H.4.16: ML 27; S. 8. 60 
mmm : C 58. 07 ; H, 4. 15 ; N, 11. 09 ; S, 8. 48 

C2E) C4E) C6E) -7- (2-7x^;i/t ^7U7x 
— AO b ^ x ^ b IlE A ^ C I - 9 ) 




COOMe 



Cm-1) 



CD 



^NHS0 2 Ph CHb-4) C2) 




COOH 




CONHOH 



C3) 



CH a - 7) 



CI -9) 
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( 1 ) IISITn V bVl/T ;>1.7 6il (12.6 mmol) © T 
HFM3 0ml{rn--/^/UU^^A ( 1 . 6 M^4-tf- 7.9 0ml. 
12.6mmol) $-2 0°CtM^o 0 °CT* 2 0 #Rga£#£^ttrt:8U - 
1 S°Q\^{%mh ^ ^ ^ (2E\ 4E) -6-^ Ky^77^b>- 
2, b 2. 6 8 g (11. 4 mmol) ©THFM2 0 m 

1^2 0WtITt§o -7 8°C©£:iU 3 0^t^im, & 
t=-5 0°CT{b^ ( I I I - 1) 0. 9 9 8 g (3. 8 2mmol) OTHF 
mmi 0ml£l 5ftfrlfTtf>^ < *)ITt§o *U. 5B#lt3T£fi**C#P- 

m&&7kTVc&m, sua. mm%^-z>o ^j^w^^otf 

t (I Ib-4) 0.7 3 3 g (1.9 9 mmol. 2%) ^'f#£ti3 0 

BkjS : 1 8 9. 5- 1 9 1°C 

1 H N M R (CDC1 3 ) (4 0 0MHz) <5 : 3. 77 (s, 3H) ; 5.93 (d, J=15. 
3Hz, 1H); 6.38 (dd, J=14. 4, 11. 2Hz, IE); 6. 51(dd, J=14. 4, 10. 5Hz, 
1H); 6.54 (s, 1H) ; 6.55 (d, J=14. 4Hz, 1H); 6.63 (dd, J=14. 4, 10. 5Hz, 
1H); 7.17-7.26 (m, 3H) ; 7.33 (dd, J=15. 3, 11. 2Hz, 1H) ; 7.40-7.49 (m, 
3H); 7.52-7.58 (m, 1H) ; 7.69-7.76 (m, 2H) 

I R (Nujol) : 3260, 1710, 1626, 1608, 1330, 1222, 1162, 1138, 109 
0, 1008, 760, 739, 722, 602, 555 
5tm^m. (%) C 2 oH 19 NO4S-0.2H 2 O<hLT. 
ftlf ii : C. 64.40; H, 5. 24; N, 3. 75; S, 8. 59 
mnm : C 64. 56 ; H, 5. 06 ; N. 3. 77 ; S, 8. 54 

(2) fc&m (I Ib-4) 0. 5 0 0 s (1.3 5mmol) <D J ^ J-JUm 
W£5. OmlSCl N7k»-ft* U ^A^2. 7ml (2. 7 mmol) ^inX-T. 



-35- 



WO 93/12075 



PCT/JP92/01593 



Mt?lttW***tt*o D M S 0 2. OmU 

1 N7kM::fr U ^ 1 . 3 5 ml (1.35 mmol) ^rtD^X. 4 0 tt' 4 . 

Ink ISfD^TRT-lS^m. ft*, fltii. *«S*(t«:9o P^^^- 

y-yu«kOlffeS-r«-tl=«k*)x (IIa-7) 0.333 

g C0.9 3 8moL JR^6 9%) ^#5o »»jSi : 2 3 3.0-23 4. 
5°C 

iHNMR CDMSO) (5 : 5. 93 (d, J=15. 2Hz, 1H); 6.51 Cdd, 1=14.2.11.2 
Hz, ID; 6.60-7.00 Cm, 4H) ; 7. 10-7. 40 Cm, 3H); 7.46-7.72 Cm. 61); 9. 
88 Cbrs, ID; 12.24 Cbrs, II) 

I R CNujol) : 3255, 1688. 1678, 1622, 1607, 1592, 1330, 1275, 116 
0, 1155, 1001, 756, 734 
Tt&fttiffc C%) C 19 H 17 N0 4 S<i:bT 
ffJM:a64.21; H. 4. 82; N.3.94; S. 9. 02 
m9m-C.6A.lB; H.4.85; If. 4. 02; S. 8. 84 

C3) it&m ci i a-7) ttmrnrnz C3) ca) ttet/vzmn^ix. 

CI - 9) imz>ti%> (MM ■ 6 0%) o : 17 2. 5-17 5.5 

°c 

iHNMR CDMSO) 5 : 5. 92 Cd. J=15. 1Hz, II); 6.37-7.02 Cm, 51); 7. 
06-7.40 Cm, 3D; 7.46-7.80 Cm, 6D; 8.98 Cbrs, II); 9.85 Cbrs, 1 
D ; 10.68 Cbrs, ID 

I R CNujol) : 3285, 1653, 1622, 1607, 1598. 1568, 1146, 1087, 104 
2, 755, 739 
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Tt&ftmm (%) C 19 H 18 N 2 0 4 Si:UT 
fflHi : C, 61.61; H.4.90; N, 7. 56; S, 8. 65 
UMii : C, 61. 56; E, 5. 02; N, 7. 34 ; S, 8. 44 

mmmi 

(2E) (4E) - 5- (3-7x^;i/x;i/^;V7;;7x^) ^ 
t KnW8 ( I - 1 0) 



-COOEt 

(n-2)— -r+ [I 





(1) (2) 
NHS0 2 Ph (Hb-5) 

COOH ^5^v^/C00NH0H 




(3) 

NHS0 2 Ph ( E a - 8 ) NHS0 2 Ph ( I - 10) 

(1) tt&m (i i 1-2) *mmm2> en tmm-Kfemtti 0 mz. 

jMtecis. trans©iii^^IT* o /cOT\ *> U * D7F^77^- 

^trans^©jh^% (I I b — 5 ) (Dftm&ft'tt^K. CK 5 * : 21%) 0 
Hu£ : 1 0 5 - 1 0 6 °C 

1 HNMR (CDC1 3 ) 8 : 1.32 (t, J=7. 2Hz, 3H) ; 4.23 (q. J=7. 2Hz, 2 
H) ; 5.99 (d, J=15. 2Hz, 1H); 6.68-6.92 (m, 3H); 6.92-7.09 (m. 1H); 
7.13-7.30 (m. 3H); 7.30-7.62 (m. 4H); 7.72-7.86 (m, 2H) 

I R (Or) : 3220, 2980, 1682, 1628, 1581, 1340. 1330, 1248, 1180, 

1157, 989, 685, 581, 550 
7C*#tf?tf (%) C 19 H 19 N0 4 S-0. lHaOibT 
trim : C, 63. 53; H.5.39; N, 3. 90; S, 8. 92 
nmm : C 63. 45 ; H, 5. 25 ; N, 3. 96 ; S, 8. 91 

(2) it&m (I I b-5) 291mg (0.81 3mmol) ©DMSOM 
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3 0 ml IC 1 N*M<ti~ h V* 1 . 6 4 ml (1.64 mmol) ^tJDXT. 

tmmm CI I a-8> 2 2 8mg CO. 6 9 Smmol. iR^8 5%) 
Hfej^L : 1 8 8-1 9 0°C 

iHNMR (DMSO) 6 : 6. 04 (d, J=15. 2Ez, 1H); 6.87-7.10 (m, 3H); 7. 
16-7.41 Cm. 4H); 7.48-7.68 Cm, 3D; 7.72-7.85 Cm, 2E); 10.38 Cbrs, 
IE) ; 12. 25 Cbrs, 1H) 

I R CKBr) : 3680-2000, 3239, 1678, 1610, 1530, 1328, 1309, 1270, 
1152, 1155. 1091, 998, 685. 581, 549 
ycmfrVrm. (%) C17H1 5 N0 4 S(h L/T 
ff-JMt :C.61.99: H.4. 59; N.4.25; S. 9. 73 
mmm : C 61. 89; E, 4. 69; N, 4. 17; S, 9. 57 

C3) <t£r® CI I a -8) «rHJfe«3 C3) (a) £ll*iC^JS$-fcr£ 
iiCJ:*)ft^« CI -1 0) 8 6%) ^H^c 

am*-. 9 4-1 1 1°C 

iHNMR CDKSO) 6 : 6. 01 Cd, 1=14. 8Hz, 1H); 6.75-6.95 Cm, 2E); 6. 
95-7.10 Cm, 1H); 7.10-7.35 Cm, 4E); 7.46-7.69 Cm, 3H); 7.69-7.87 C 
m, 2H) ; 8. 98 Cbrs, IE) ; 10. 35 Cs, IE) ; 10. 74 Cs. IE) 
IR CKBr) : 3680-2000, 1642, 1612, 1580 
Tbm^mm. C%) C 17 Ei 6 N 2 O4S-0.1E 2 O-O.25C4E lo Oi:bT 
m-mm. : C. 59. 28; E. 5. 17 ; N, 7. 68; S, 8. 79 
HSftf :C,59.21: E. 5.18; N.7.90; S, 8. 79 
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LSIMSm/z = 3 4 5 [M+H] +> 6 8 9 [2M + H] + 
HRL S I MS : 
Ci 7 Hi7N20 4 Si UT 
fHM : 3 4 5 . 0 9 0 8 

mmm ■. 345.0911 
mmm 8 

(2E) (4E) -5- [3 - (N-^ =f-JV7 ^— JV7J^£- )\<T I 
7 fc Kn^f Aj ( I - 1 1) 

COOEt 

> 

(2) 

MeNS0 2 Ph ( H b - 6 ) 




HeNS0 2 Ph (n a - 9) MeNS0 2 Ph ( I -11) 

(i) (i i b-5) &mmw4 (i) tmmizm^^t. fv* 
?ju?v? br?7 4 -izxmm-fzztiz^o. it^m c i ib-6) 

OR* : 8 5%) m& : 103-105 °C 

1 HNMR (CDCls) <5 : 1.32 (t, J=7. 2Hz, 3H) ; 3.19 (s, 3H) ; 4.23 (q. 
J=7.2Hz, 2H); 5.99 (d, J=15. 2Hz, 1H) ; 6.66-6.91 (m, .2H); 6.91-7.0 
6 (m, 1H); 7.14-7.68 (m. 9H) 

I R (KBr) : 2980, 1700, 1620, 1577, 1345, 1331, 1309, 1241, 1176, 

1165, 1132, 1009, 830. 729, 688, 590, 562 
TbmftVrM (%) C 20 H 21 N0 4 S<hUT 
tf-JMB : C, 64. 67; H, 5. 70; N, 3.77; S. 8. 63 
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mmm. : C, 64. 74; H, 5. 80 ; N, 3. 74; S, 8. 36 

(2) {t&w ci i b — 6 ) &mMW7 (2) ±mmztia-frfrm&&fctf 
-rz±\z&*>^ -ffc^sr ci i a-9) mm 70%) „ 

Bu&: 1 6 5-1 6 9°C 

■ HNMR CDMSO) 5 : 3. 16 Cs; 3H); 6.02 (d. J=15. 0Hz, 1H); 6.92-7. 
17 Cm. 3D; 7.20-7.43 Cm, 3H); 7.43-7. 80 Cm. 6H) ; 12. 31 Cbrs. 1H) 
I R (KBr) : 3680-2000. 3000. 1683. 1612. 1578, 1445, 1349. 1308. 
1272. 1256, 1168, 1151, 995, 729. 689, 588, 561 

5tm$-Vrm. c%) c 18 n 17 m 4 stvx 

ffJfUl : C, 62. 96; H, 4. 99 ; N, 4. 08; S, 9. 34 
nfflW. :C, 62. 69; H, 5. 12; N.4.03; S. 9. 05 
C3) (t&m CI I a-9) &nmm3 C3) (a) 
liiaDSW^i ci - l i) CM : 8 7%) o 

iHNMR CDMSO) d : 3. 15 Cs, 3H); 6.01 Cd, J=14. 8Hz, IS); 6.80-7. 
42 Cm, 6H); 7.42-7.83 Cm, 6H); 9.00 Cs, 1H) ; 10. 78 Cs, II) 
I R CKBr) : 3700-2000, 1645, 1612 

LS IMS m/z = 3 5 9 [M+H] 7 17 [2M+H] + 
HRLS IMS : Ci 8 H 19 N 2 04Si:LT 
WrWW. .-3 5 9.1 0 6 5 

mmm : 359.1072 
mmw9 

C2E) C4E) -5- (4-7j-^Ww^7;;7t^) ^ 
i/?i?zL.j t Kn^HfA^ C I - 1 2) 
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(m - 3 ) 




— U >*X*— tf 4 K7. 0 8 g (15. 5mmol) OTHFTO 

5 OmlJC# U h*-*^ Kl. 6 8 g (15. Ommol) £0°CT- 

inx.T. ISt'3 0^il^t5o 1^ 0°ct::#£PUb&$J (III- 

3) l.Slg (5.0 1mmol) (DTHFM1 5ml£ 5 #**#T«TF U 
0°C©£2: 3 0^IH«»-r*o M"C3NfIBU Jna&aiTFl 

jgu ^-^j^-^^-y-m^^J^^^nm^-t^t^^s (lib 

-7) 0.343g (0.96 Ommol. iRsp 1 9%) a<^£ft£o Bfej& : 1 

6 6 - 1 6 9 °C 

'HNMR (CDC1 S ) 6 : 1.31 (t. J=7. 2Hz, 3H); 4.22 (q, J=7. 2Hz, 2 

H); 5. 96 (d, J=15. 2Hz, 1H); 6.66-6.86 (m, 2H) ; 6.95 (brs, 1H) ; 7.0 

2-7.12 (m, 2H); 7.29-7.61 (m, 6H) ; 7.76-7.86 (m. 2H) 

I R (KBr) : 3210, 1682, 1623, 1602, 1510, 1470, 1370, 1344, 1332, 

1310, 1252, 1155, 1142, 1088, 998. 918, 844, 575 

TbmfttirM (%) C,9HioN0 4 S«0. lH 2 0<fc UT 

fYW-M ■ C. 63. 52; H, 5. 39; N, 3. 80; S, 8. 92 



-41- 



WO 93/12075 



PCT/JP92/01593 



mmm : C, 63. 41; H. 5. 51 : N. 3. 80; S, 8. 97 
(2) *tftth';^A»«^ffl^ CI lb- 7) ^1M6 

(2) £R;fSI©^Tta7K##«£ft£«J CI I a-10) 
OK* : 9 2%) o : 2 6 1-2 7 0°C 

l HNMR (DHSO) 5 : 5.94 (d; J-15. 2Hz, 1H); 6.84-7.06 Cm, 2H); 7. 
06-7. 20 Cm, 2H) ; 7. 20-7. 37 Cm, 1H) ; 7. 37-7. 49 Cm, 2H) ; 7. 49-7. 68 C 
m, 3H); 7.74-7.86 Cm, 2H) 

I R (KBr) : 3680-2000, 3280, 1670, 1618, 1600, 1508 

LS IMS m/z = 3 3 0 [M+H] +. 6 5 9 [2M+H] + 
HRLS IMS : CiTH l6 N0 4 S<fc l/T 
ff-JM : 330. 0799 

mmm ■. 330. 0797 

c 3 ) 4te>® c 1 1 a - 1 0 ) ^mmm 3 c 3 ) c a > t mmom^u 
ici-f>i^ft»t«iififl:^ii ci -12) tmzM ok 

m: 4 9%) o &m&: 17 1-17 5°C 
'HNMR CDMSO) 8 : 

5.94 Cd. J=15.0Hz, 1H); 6.74-7.28 Cm, 5H); 7. 35-7. 49 Cm. 2H); 7.49 
-7.67 Cm, 3D; 7.72-7.84 Cm, 2D; 8.95 Cbrs, ID; 10.20-10.90 Cm, 
2D 

I R (KBr) : 3280, 3140, 2930, 2860, 1645, 1610, 1598, 1508 
5c*#*H! C%) Ci T Hi»RiO 4 S-0.1HiOtUT 
ftHUfi : C, 58. 98 ; H, 4. 72; N, 8. 09 ; S, 9. 26 
mmm : C 58. 91 ; H, 4. 71 : N. 8. 12; S, 9. 04 

rnmmi o 
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(2E) (4E) -5- (4,5-^^ h ± is- 2 - 7 ^-jUXJlfr- 
frT 5 ;7x-;^) ^>^'^xyb Fo^-frAgg (1-13) fcjXg (2 
E) (4E) -5- (4, Fn^->-2-7x- ;i/X;P^-^7 

S ;7x-;l/) ^>^^x;h Kp^-g-AB? (1-14) 



MeO v'^vW C00Et 

(M-4) > | | > 

(1) MeO^\^NHS0 2 Ph (nb-8) (2) 

MeO y^yV^/ COOEt He o y^vV*V C0NH0H 

MeO-k^-NHSOzPh (3) MeO^\^-NHS0 2 Ph 

(Ha -11) (1-13) 

ho Y^s^^ C0NH0H 

(4) H0-\^NHS0 2 Ph (1-14) 

(1) it&m (i i i-4) %mmm3 cd tmm^ft^^tx, 
® (i i b — 8 ) *nz> mm : 1 4%) 0 m& 1 9 9-2 0 i°c 

1 HNMR (CDCI3) <5 : 1.33 (t, J=7. 2Hz, 3H); 3.76 (s, 3H); 3.90 (s, 
3H); 4.24 (q, J=7. 2Hz. 2H) ; '5. 89 (d, J=15. 2Hz, 1H) ; 6.43 (s, 1H) ; 
6.43-6.73 (m, 2H); 6.65 (s, 1H);6. 93 (s, lfl) ; 7.16 (dd, J=15. 2Hz, 1 
0.2Hz, 1H); 7.38-7.62 (m, 3H); 7.65-7.78 (m, 2H) 
I R (Nujol) : 3280, 3200, 1702, 1692, 1622, 1602, 1519 
TtmStffim. (%) C 21 H 23 NO 6 S-0.2H 2 O£ UT 
ffSCfl : C 59.89; H.5.61; N, 3. 33; S, 7. 61 
H$Hit : C. 59.79; H.5.49; N, 3.45; S, 7. 37 

(2) Vc^m (I lb- 8) 2.09g (5.0 lmmol) ODMSOiil 
O mliZ 1 N7kM:77 »j 7 A?g$E 1 0 . 0 ml (10.0 mmol) ^SDiTlSt 
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*«Ji*7K-C3lHlx teftftttTKT 1 U 

a»I*x-f^#t*i:l»* (I Ia-11) 1.9 0g (4.8 
8mmol N JR^ : 9 8%) £#3o 
R&: 23 7-240°C 

iHNMR (DMSO) 5 : 3. 55 (s, 3H); 3.79 Cs. 3E); 5.87 (d, J=15. OEz, 
IE) ; 6. 40 (s, IE) ; 6. 75- 6. 97 Cm, 2D ; 7. 06 (ddd, J=15. 0, 8. 0, 3. 0Hz, 
II); 7.16 (s, IE); 7.45-7.74 On. 5H); 9.68 (brs, IB); 12. 20 Cbrs, 
II) 

I R (Nujol) : 3275, 1682, 1622, 1600, 1520 
TtmfrVtfe CM) Ci 9 Hi9N0 6 SchbT 
fMtffi : C 58. 59; E, 4. 93; N, 3. 60; S, 8. 23 
MM^. : C.58.56 ; B.5.20; N.3.53; S, 7. 93 
(3) (I Ia-1 1) 7 7 9mg (2. 0 Ommol) ©M^^^> 

(,M5#©3- V DMFl»§o ««W3 (3) (a) £t5£X,£ 

H*K:Rl6**«C^K:j:»)BflWk** (1-1 3) 5 2 4mg (1. 3 0m 
mol. Um : 6 5%) *«*&ft*o Hu& : 2 1 8 - 2 2 0°C 
iHNMR (DMSO) 5 : 3. 55 (s, 3E); 3.79 (s, 3H); 5.89 (d, J-14. OEz, 
IE); 6.39 (s, IB); 6.66-7.09 (m, 3B); 7.17 (s, IE); 7.45-7.73 Cm, 
5E); 8.96 (brs, IB); 9.65 Cbrs, IB) ; 10.71 Cbrs, IB) 
IR (Nujol) : 3305, 3120, 1638, 1594, 1516 
7cit#M (%) C 19 E 2 oN 2 0 6 S£UT 
ft&m. : C, 56. 42; E, 4. 99; N, 6. 93; S, 7. 93 
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mmm : C, 56. 18; H, 5. 12; N, 6. 90; S. 7. 68 
C4>'«**aET\ 4t£r^ (1 -1 3) 2 0 2mg (0. 5 0 Omol) ®m4t 
J^U >mm%t 3 0 ilfcHlUb* ^195/^1 (1.00 mmol) £MfiT 

7k-c2isk ***-ciihi«s*«-> «*x its, nzntrnzi 

JS«l4i-f^Tft*f*iBW«l (1-14) 0. 1 2 3 g (0.327 
mmoU iRSp : 6 5%) tffi&tlSo 

1 HNMR (DMS0) 5 : 5. 83 (d, J=14. 6Hz, 1H); 6.33-6.74 (m, 3H); 6. 
76-7.01 (a, 2H); 7.37-7.71 (a, 5H); 8.60-9.75 (m. 1H); 9.05 (s, 
1H); 9.48 (s, 1H); 9.52 (s, 1H); 10.62 (s, 1H) 
I R (Nujol) : 3450, 3315, 3120, 1640, 1622, 1595, 1515 
TtmftVrm (%) Ci 7 H, 6 N 2 O 6 S-0.5H 2 Oi: bT 
stlUt :C, 52. 97; H.4.45; N, 7. 27; S, 8. 32 
mum : C52.75; H.4.40; N.6.95; S, 8. 27 

mmm 1 1 

(2E) - (1 -7 ^ — jVW£ ;W > F-Jls- 2 --f;lQ yp^y 
h F'p^f At (1-15) 




S0 2 Ph (m-5) S0 2 Ph (Eb-9) 




S0 2 Ph (H a -12) S0 2 Ph (1-15) 

(i) mmmMT, ***;m& v »;y f-;n. 1 5 mi a 0. 8mmoD © 

THF*«5 Oml^TK^k^- h 0% O&tO 0.4 2 0 g (10. 
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5mmol) £0°CT— R^X-So »C 1 IMBW* l^*- 1 
1-5) 1.0 3g (3.6 2mmol) OTHFitl 2ml£#o < &flG*.5o 

^>*£IM§sV**::£K:J:9ft£4& (I Ib-9) 0.8 72g C2. 5 
5 mmoU W : 7 1%) £-#3o 
gfej^r 14 0-142°C 

iHNMR (CDC1 8 ) 5 :3.85 (s, 3H); 6.38 (d, J-16. 0Hz, 1H); 6.98 
(s, HO ; 7. 21-7. 57 Cm, 6H) ; 7. 70-7. 80 Cm, 2H) ; 8. 23 Cdd, J=8. 4, 1. 0 
Hz, 1H); 8.39 (dd, J=16. 0, 1. 0Hz, 1H) 

I R (KBr) : 3060, 2950, 1709, 1625, 1580, 1542, 1369, 1332, 1222, 
1208, 1167, 738, 725, 585, 568 

fi-M : C, 63. 33; H.4.43; H.4.10; S. 9. 39 
mmm : C, 63. 32; H. 4. 52; N, 4. 10; S, 9. 46 

(2) &wt{ti-bvt?j*meL&m^'c* vc&to 0 i b-9) zmmme 

■ (2) ft£4» (I I a- 12) 

^: 4 0%) o BUS: 2 14-2 18°C 

i H NMR (DHSO) 5 :6.60 (d, J=15. 8Hz, 1H); 7.23-7.80 Cm, 9H); 8. 
12 Cd, J=8.4Hz, 1H); 8. 22 Cdd, J-15. 8Hz, 0.7Hz, 1H) ; 12.70 Cbrs, 1 
H) 

I R CKBr) : 3660-2000, 1681, 1620, 1542, 1448, 1418, 1378, 1330, 
1270, 1225, 1191, 1172, 1145, 758, 585, 565 
Tbm&tirfc C%) Ci 7 Hi8N0 4 S<fcUT 
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ff-JMt : C, 62. 37; H, 4. 00; N.4.28; S, 9. 79 
: C, 62.46; H, 4. 14; N.4.38; S, 9. 51 
(3) 4fc£r% (I I a — 12) £ff»J3 (3) (a) ct|5|1f i-^SSii- 
Tfl:^ (1-15) mm : 9 3%) ^I^c #fl?J& : 17 9-184 
°C 

'HNMR (DMSO) <5 : 6. 47 (d, J=15. 8Hz, 1H); 7.22 (brs, 1H); 7.24- 
7.80 (m, 8H); 7.95-8.16 (m, 2H) ; 9.19 (brs, 1H) ; 10.91 (brs, 1H) 
I R (KBr) : 3680-2400, 3370, 3120, 2860, 1658, 1618, 1445, 1358, 
1170, 1145, 1086, 755, 728, 581, 568 
Ttmfttitm. (%) C 17 H 14 N 2 0 4 S<!;l,T 
wtmm : C 59.64; H, 4. 12; N, 8. 18; S, 9. 36 
MMm : C.59. 37; H,4.18; N, 7.92; S, 9. 11 

in 1 2 

(2E) (4 Z) - 5- (l-7x-;vx;i/^- )\"< > K-^-2--f 
^v^^x; h Fo^-frAgg (1-16) te&Tf (2E) (4E) - 
5- (1 -"7 ;i/x;i/^-;u^r y Fww 2 --f AO ^>^^xyhF 
o^-^A®? (1-17) 
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S0 2 Pti (1-17) 



(i) tt&m (i 1 1-5) zmmms ci> tnmoKmizH-to 

titiELBWL&m^ (I lb — 10) t h7^* CI I b-1 1) 

7 4 -lZ&*)m£:Vfz(D%^ p-A-^7A^07 h^7^f-i:T->X 

(I lb — 10) <h CI I b-1 1) ©#Si£*Tfc9c 

CI lb — 10) ®M ' 5 7% 

108-lllt 
iHNMR (CDCls) 6 : 1. 28 (t, J-7. 0Hz, 31); 4.20 Co. J-7. 0Hz, 
2H); 6.12 Cd, J-15. 2Hz. II); 6.54 Ct, J-lLOTz. IB); 6.67 (s. 1H); 
7.13-7.83 Cm, 101); 8.21 Cd, J=8. 6Hz. II) 

I R CKBr) : 2970, 1708, 1620, 1580. 1445, 1367, 1263, 1250, 1171. 
1141, 1088, 1040. 1032. 721, 689, 598. 562 
Ttmftffife (%) C 2 iIi 9 N0 4 S<fcUT 
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ff-JHS : C.66.13; H.5.02; N, 3. 67; S, 8. 40 
mmm : C, 65. 98; H.5.03; N.3.86; S, 8. 14 

( I I b - 1 1 ) JR* : 6 % 

1 2 0-1 2 2°C 
'HNMR (CDCls) 6 : 1.34 (t, J=7. 2Hz, 3H); 4.26 (q, J=7. 2Hz, 
2H); 6.01 (d, J=15. 2Hz, 1H); 6.81 (ddd. J-15. 5, 11. 1, 0. 7Hz, 1H); 6. 
92 (s, 1H) ; 7. 17-7. 66 (m, 8H) ; 7. 66-7. 78 (m, 2H) ; 8. 21 (d, J=8. 2Hz, 

1H) 

I R (KBr) : 3060, 2980, 1701, 1628, 1541, 1445, 1368, 1308, 1242, 
1181, 1170, 1151, 1131, 745, 588, 564 
Ttmfttirm (%) C 2 iH 19 NO 4 S.0.2H 2 O<!:UT 
wfMm : C, 65. 51; H, 5. 08; N, 3. 64; S, 8. 33 
USUI: C.65.51; H,5. 06; N, 3. 68; S, 8. 44 

(2) It&m (I Ib-10) 0.593 g (1.5 5mmol) O^t^^U 
>&&8. OmlfCS^O. 1 2 1 g (0.4 7 5mmol) ^DX-T. 

t)»«t5iltt« (I Ib-11) 0. 194g (0.50 9mmoL JR 
^ : 3 3%) tm *>*lZ>o 

(3) -fk^ (i ib-io) fccttf (i ib-ii) ^^ti^timmm 

7 (2) £H*fcin7k##Rjerctt'* - - tct^ 4fc£r$) (I I a- 13) 

mm : 6 8%) fci^k^ ( I I a - 1 4) 0« :4 3%)^it> 
>fh£% (I I a-l 3) : 
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1 9 6-1 9 9°C 

1 HNMR (DMSO) 6 : 6. 21 (d, J=15. 2Hz, 1H); 6.74 (t, J=ll. 7Hz, 
1H) ; 6. 86 (s, 1H) ; 7. 15 (d, J-1L 4Hz, IE) ; 7. 23-7. 78 (m, 9H) ; 8. 12 
(d, J=8.2Hz, lH)r 12. 43 (brs. 1H) 

I R (KBr) : 3680-2000, 1678, 1615, 1580, 1371, 1278, 1174, 1039, 

721, 590, 568, 551 

5n!t##Ht (M) C 19 H 15 N0 4 S£UT 

ff^ffi : C, 63. 92; H, 4. 35; N, 3. 92; S, 8. 98 

mmm : C 63. 92; H, 4. 60 ; N, 3. 88; S, 8. 93 

fc&m (IIa-14) : 

&m&'. 2 0 2-2 1 0°C 

' HNMR (DMSO) 6 : 6. 07 (d, J=15. 0Hz, 1H); 7.11 (dd, J=15. 2, 11. 2 
Hz, 1H); 7.22-7.64 (m, 9H) ; 7. 68-7. 87 (m, 2H); 8.11 (d, J=8. 0Hz, 1H) 
I R (KBr) : 3700-2000, 1688, 1612, 1582, 1448, 1378, 1308, 1265, 
1182, 1170, 1152, 1090, 745, 588, 570, 560 

LS IMS m/z = 354 [M+H] +. 7 0 7 [2M+H] + 
HRS IMS : Ci 9 Hi 6 N0 4 S£l/T 
stlUt : 354. 0799 

mmm : 354.0799 

(4) {t&® (I I a-13) fcckCF (I I a-14) Z^ti^timMM 

7 (3) tmm^fci&zitztBMfc&m ci-i6) ok^:9 5%) 

(1-17) OR^P : 8 1%) -hm^nZo 

tt&m (1-16) 

AMA: 1 5 2-1 5 6°C 
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1 HNMR (DMSO) <5 : 6. 17 (d, J=15. 0Hz, 1H); 6.69 (t, J-ll. 6Hz, 
1H); 6.82 (s, 1H); 7.06 (d, J-ll. 2Hz, 1H); 7.20-7.75 (m, 9H); 8.11 
(d. J=8.2Hz, IE); 9.02 (brs, 1H) : 10. 82 (brs, 1H) 
I R (Nujol) : 3330, 1626, 1590, 1558 

LSIMSm/z = 3 6 9 [M+H] +> 7 3 7 [2M+H] + 
HRL S I MS : Ci 9 Hi 7 N 2 0 4 Si: bT 
tttttt : 369. 0908 

mmm 369. 0909 
4t&m (i-i7) 

&m&: 1 4 9-1 5 8°C 

'HNMR (DMSO) <5 : 6. 07 (d, J=15. 0Hz, 1H); 7.10 (dd, J-15. 2, 11. 0 
Hz, 1H); 7.20-7.72 (m, 10H); 7.72-7.90 (m, 2H); 9.04 (brs, 1H) ; 10. 
81 (brs, 1H) 

I R (Br) : 3680-2100, 1632, 1600, 1535, 1448, 1379, 1171. 1091, 
1050, 989, 748, 588, 568, 556 
5d*#*HB (%) C 19 H 16 N 2 04S-0. 3H 2 0i: LX 
tHW:C61.05: H, 4. 48; N, 7. 49; S, 8. 58 
H$Jffi:C, 61. 15; H,4. 60; N, 7.28; S, 8. 36 

mmm 1 3 

(2E) - 5- [3- C7 ^-;^x;i/^^^T § 7 ) y^—M 
- 2 -x>-4-jVh Ko^tAl (1-18) 
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Cm- 6) 




CEC /^/C00He 



(2) 

NHS0 2 Ph (Eb-12) 



NHS0 2 Ph CD a -15) NHS0 2 Ph (1-18) 

(i) >fb^ (i i i-6) &nmm ii ci) <ti^mc^$^-r. ft 

(I lb-12) OR* : 8 1%) c fflu& : 134-137°C 

iHNMR (CDC1 3 ) 6 : 3.79 (s, 3H); 6.30 (d, J=16. 0Hz, 1H); 6.93 (b 
rs, 1H); 6.95 (d, J=16. Oz, 1H); 7.04-7.32 Cm, 4H); 7.37-7.64 Cm, 3 
H); 7. 71-7. 86 Cm, 2H) 

I R CKBr) : 3230, 2190, 1692, 1613, 1599, 1578, 1468, 1445, 1330, 
1291. 1175, 1155, 1089, 952, 681, 582, 516 
5cit##Htt (M) : Ci 8 Hi 5 NO4S-0.5H2O£bT 
tt-JM : C, 61. 70; H, 4. 60; N, 4. 00; S, 9. 15 
miJil : C6L87; H.4.47; N.3.98; S. 9. 09 

C2> ci ib-12) zmrnmi (2) tftmzmfr&mmfcK 

(I Ia-15) (MM : 7 7%) o 

fflu& ; 1 8 7-1 8 8°C 
1 HNMR CDHSO) 6 : 

6.34 Cd, J=15.9Hz, 1H); 6.90 Cd, J=15. 9Hz, 1H); 7.07-7.40 Cm, 41); 
7.47-7. 70 Cm, 3H); 7.70-7. 85 Cm, 2H); 10.55 Cbrs, 1H); 12.76 Cbrs, 
IB) 
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I R (KBr) : 3660-2020, 3250, 2190, 1680, 1610, 1578, 1500 
TtmftVrW (%) C 17 H 13 N04S.0.2H 2 Oc!: bT 
ffJUi : C,61. 70; H.4.08; N.4.23; S, 9. 69 
: C, 61. 95; H, 4. 22; N. 4. 12; S, 9. 44 

(3) it&® (iu-15) ^mmms (3) (a) tmmzmi&zit 
ztumt&m (i-i8) ifinttiz mm : 1 o o%) e 

1 HNMR (DMSO) 6 : 

6.33 (d. J=15.5Hz, 1H); 6.74 (d, J=15. 5Hz, 1H); 7.05-7.37 (m, 4H); 
7.48-7.70 (m, 3H); 7.70-7.85 (m. 2H); 9.26 (brs, 1H); 10.2-11.1 (m, 
2H) 

I R (KBr) : 3680-2000, 2198, 1648, 1612, 1578 

LSIMS m/z = 34 3 [M + H] 6 8 5 [2M + H] + 
HRLS IMS : Ci 7 Hi 5 N 2 0 4 Si bT 
tflMft : 343. 0752 

mmm uz. 0755 
mmm 1 4 

(2E) -5- [3- (N-^ ^Jls7 )V7_ \ J ) 7 * — 

)V\ ^> h-2-^>-4-^y h Kp^tAj (1-19) 
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(Hb-12) 




c=c^ C00He 




(1) C2) 
Me-N-S0 2 Ph (lb -13) 




■ (3) 

Ke-N-S0 2 Ph (Ha -16) He-N-S0 2 Ph (1-19) 

(1) 4t&® (I Ib-12) 0.538 s CI. 5 8mmol) ©T-fer b >m 
mi 0. QmlCflSR* U fAl. 0 9 g C7.8 9mmol) t'J^^J^mO. 
4 5 0ml (4. 7 5mmol) ^inx.T. lNFHaSSE^So l J # A£1ft 

HtSft-rS ^-fk^ft CI Ib-13) 0.442g (1.2 4mmoU : 

7 9 %) *<i^ns 0 

HA: 9 1-9 2°C 

*HNMR CCDC1 3 ) 5" : 3. 17 Cs, 3D; 3.79 Cs, 3H); 6.30 (d. J-15. 8H 
z, 1H) ; 6. 95 (d, J=15. 8Hz, IE) ; 7. 10-7. 67 Cm, 9H) 
I R CKBr) : 3060, 2945, 2190, 1711. 1620, 1588, 1570, 1445, 1358, 
1352, 1318, 1170, 1153, 1088. 762, 729, 689, 582, 565 
TcmftVtte CM) Ci9Hi 7 NO 4 S*0. 2H 2 0<h L/T 
: C, 63. 57; H, 4. 89; N, 3. 90; S, 8. 93 
mmm. : C, 63. 73; H, 4. 80; N, 3. 88; S, 8. 82 

C2) it&to (i ib-13) zmrnmi (2) tmmzmfcftm&mz 

#tCi{a^b^ CI I a- 16) £#3 («: 8 6%) o 
Hu5: 1 6 0-1 6 2°C 
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1 HNMR (DMSO) 6 : 3. 15 (s, 3H); 6.35 (d, J=15. 8Hz, 1H) ; 6.90 (d, 
J=15.8Hz, 1H); 7.16-7.30 (m, 2H); 7.35-7.79 (m, 7H) 

I R (KBr) : 3640-2040, 2195, 1700, 1612, 1572 
Ttmftffim. (%) C 18 H 15 N0 4 S<!:bT 
ItlHI : C,63. 33; H.4.43; N.4. 10; S, 9. 39 
mmm : C.63.07; H.4.43; N, 4. 12; S, 9. 31 

(3) 4t&W (IIa-16) *mmM3 (3) (a) tm&Kmi&Zit 

z>t, umt&va (i-i9) &mztLxne>tiz> mm 1 o o%) 0 

1 HNMR (DMSO) 6 : 3. 15 (s, 3H); 6.34 (d, J=15. 7Hz, 1H); 6.74 (d, 
J=15. 7Hz, 1H) ; 7. 14-7. 29 (m, 2H) ; 7. 33-7. 78 (m, 7H) ; 9. 24 (brs, 
1H); 10.90 (brs, 1H) 

I R (KBr) : 3680-2040, 2190, 1650, 1611, 1570 

LS IMS m/z = 3 5 7 [M + H] +.713 [2M+H] + 
HRLS IMS : C 18 H 17 N 2 0 4 S < h UT 
ff ffi : 357. 0908 

nmm ; 357. 0910 
mmm 1 5 

(2E) (4E) - 5- (3' -7x-^M>-;l/7;y-2' -± 
2±M V^-J b Kg^gAj| (1-2 0) 
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^v-CHO 




COOEt 



r^NHS0 2 Ph 



Cffi-7) 



(Eb -14) 




^NHS0 2 Ph 
(H a -17) 



(3) 




(1-20) 



ci) (i 1 1-7) &nmms ci) ctma^wi 1 1 i g©s 

fi&U i^xf-^-^fV«):t)SSi^"Ci^«l CI I b-14) 
£-#3 OK*** :74Wo »J& : 155-156 °C 
I HNMR (CDCls) 5 :1. 34 Ct. J-7. 0Hz, 3H); 4.26 (q, J-7. 0Hz, 
2H) ; 5.97 (d. J=15. 2Hz, 1H); 6.63 (s, 1H); 6. 74 (dd, J=15.2Hz, J-l 
O.OHz, IB); 6.86 (d. J=15.2Hz); 7.22-7. 59 C.6H); 7. 68-7.83 Cm. 
5H); 7.93 Cs, 1H) 

I R CNujol) : 3280, 1687 
5c*#*ftt C%) C 2S H2iN0 4 S<i:L/T 
IfJMrC. 67. 79; H.5.19: M.3.44; S, 7. 87 
: a 68. 02; H, 5. 31 ; N, 3. 51 ; S, 7. 68 

C2) CI I b-14) *HJfi«7 (2) tPI«l©^&t?x TKSHfc 

-x-fM^I^t^tB^^ CI I a-17) C^ 

$:99%)o 

2 5 4-2 5 6°C 

iHNMR CDMSO) 6 : 5. 97 Cd, J=14. 8Hz, 1H); 6.97-7.22 Cm, 3D: 7. 



-56- 



WO 93/12075 



PCT/JP92/01593 



43-7.95 Cm, 10H); 8.24 (s, 1H); 9.97-10.13 (m, 1H); 12.13-12.45 (m, 
1H) 

I R (Nujol) : 3250, 1680, 1614 
7C,mfrffim (%) C 21 H 17 NO 4 S-0.25H 2 O£ 
ftUMI : C, 65. 70; H, 4. 59; N, 3. 65; S, 8. 35 
: C 65. 77; H, 4. 70 ; N, 3. 65; S, 8. 26 

(3) il&m (I Ia-17) £2UfeM3 (3) (a) <fcR:*lcRjfc$'ti: 

mt&%Q (1-20) &n ztiz otw : 4 6 %) o • 197-1 
9 9 °c 

•HNMR (DMSO) <5 : 5. 92-6. 04 (m, 1H); 6.94-7.13 (m, 3H); 7.42-7. 
92 (m, 10H); 8.24 (s, 1H); 9.00 (s, 1H) ; 9.97-10.10 (m, 1H) ; 10.75 
(s, 1H) 

I R (Nujol) : 3300, 3140, 1639, 1592 
TLmttffim (%) C 21 H 18 N 2 O 4 S.0.4H 2 O£UT 
ftUffi : C, 62.80; H, 4. 72; N, 6.97; S, 7. 98 
mnm : C. 62. 85; H, 4. 78; N, 6. 99; S, 7. 71 

mmm i 6 

(2E) (4Z) - 5- [3' - (N-^f;b7x-;t/7;i/»~;i/7$ 
y) - 2' -i-y^A/i fc Ko^f (1—21) 

nc^r™ — ♦ 

k 5^ ;j> -v^N-S0 2 Ph (1) 
Me (H-8) 



^V^j^^ CONHOH 
Me (1-21) 




COOEt 



N-SOzPh 
Me (H b 



(2) 
15) 




COOH 



N-S0 2 Ph (3) 
Me (Da -18) 
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ci) it&® (i 1 1-8) *«t«3 (i) tmmizwi 1 1 i gsis 

MbT^-A^cDSfi^lJ (I Ib-15) *»S C«*: 9 2%) „ 
i H NMR (CDCI3) 6 : 1.27 Ct. J=7. 0Hz, 3D; 3.21 Cs, 3H); 4.18 Cq. 

J=7.0Hz, 2D; 6.10 (d, J-15. 6Hz, ID; 6.52 (t, J=11.8Hz); 7.12-7. 
22 Cm, 2D; 7.48-7.92 Cm, 111) 
I R CNujol) : 1707, 1630, 1620, 1350 
Ttmftffife CM) C 24 H 23 N0 4 Si UT 
ff^ffi : C, 68. 39; H, 5. 50; N, 3. 32 S, 7. 61 
mmm : C 68. 26; H, 5. 57; N, 3. 40; S, 7. 37 

C2) tekm CI Ib-15) «OM*7 C2) iH«©*ft^ 

AftcCDglft^ (Ha-18) OK* : 5 7%) o 

i H NMR CCDC1 3 ) 6 :3.21 Cs. 3D; 6.83 Cd, J-15. 8Hz, 1H); 6.54 
Ct, J=lL6Hz, 1H); 7. 11-7. 22Cm, 2D; 7.43-7.90 Cm, 11H) 
I R CNujol) : 1684, 1618, 1350. 1160 
7C*#*Hfi C%) C 22 Hi 9 N0 4 S-0. 3C 4 H 10 0i:UT 
tftUiL : C, 67. 03; H, 5. 33; N, 3. 37; S. 7. 71 
: C, 67. 23; H,5.29; N.3.46; S, 7. 59 

C3) ti&m ci 1 a-i8) ^mmms C3) ca) M*©^ras"eR 

mMt&® CI -2 1) **&tl5 OK* : 9 1%) o £fit* : 1 0 7°C 
iHNMR CCDCU) : 3. 20 Cs, 3D; 5.88-6.04 Cm, ID; 6. 36-6.52 Cm, 
ID; 7.08-7.20 Cm, 2D; 7. 43-7. 90 Cm, 11D 
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I R (Nujol) : 3330, 3190, 1655, 1616, 1346 
TtmftVrm. (%) C 22 H 20 N 2 0 4 S-0. 25H 2 0-0. 30C 4 H 10 0£ bT 
ffW-m : C 64.03; H,5.44; N,6.44; S, 7. 37 
: C. 64. 06; H,5.42; N,6.30; S. 7. 30 

mmm 1 1 

(2E) (4_Z) - 5- [2- (N-^f^x^;l/^;l/7;; 
^7lQ 7 *K-s*Vx-J b Ko^-frABE (1-2 2) (2 

E) (4E) -5- [2- (N-yf^7i-MM^7;/^f^) 
7i- b Ko^f Al (1-23) 



(1) 



UvJJs/N-S0 2 Ph 
(m - 9 > Me 




, *C00H ^ 

" <N-S0 2 Ph (2) 

He (la -19) 




CONHOH 
N-S0 2 Ph 

He (I -22) 




COOH CONHOH 
U^il/N-S0 2 Ph 



(1) 4b£r 



N-S0 2 Ph 

He (na-20) He (1-23) 

(i i i-9) ^mmms (i) tnwj^i t t i gg* 

Kft-t Z. h\Z. tltz cis-trans WL&Vl&i' V iiffrt 

7 (2) ©^^TTkl^t^ U t7 A^mh^XUD7i<.^Mir^ £&£fi5c«&rt<#£ 

ransft(IIa-20) *<*§fi£ bT. 2: K cisftd 
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U-19) m€n»$ft«. S^0WN-* 7 A^7h^7^ 

sft (IIa-19) *<S&n«o 
(I I a-19) 24% 
'HNMR (CDCls) : 

2. 53 (s, 3E) ; 4. 13 (s, 2H) ; 6. 02 (d, J-15. 2Hz, 1H) ; 6. 49 (t, J-1L 
4Hz, IB) ; 7. 15 (d, J-1L 4Hz. 1H) ; 7. 21-7. 38 (m, 4H) ; 7. 47-7. 68 Cm. 
4H); 7.79-7. 89 Cm. 2H) 
I R CKBr) : 3410, 1685, 1620 
Tbmfrtitm C%) C 19 H 19 N0 4 S-0.4H 2 0-0.5C6H6£l/T 
ffftttt : C 65. 46; H, 5. 69; M. 3. 47 ; S, 7. 94 
: C 65. 46 ; H, 5. 65 ; N, 3. 49 ; S, 7. 91 
CI I a - 2 0 ) JR* : 3 9%, fflu& : 1 8 1 - 1 8 3 °C 
1 HNMR CCDCls) 8 : 2. 55 Cs, 3H); 4.22 Cs, 2H); 6.02 Cd, J-15. 2 
Hz, 1H) ; 6. 84 Cdd, J-15. 2Hz, 11. 2Hz, 1H) ; 7. 22-7. 69 Cm, 9H) ; 7. 84- 
7.93 Cm, 2H) 

I R (Nujol) : 1680, 1616, 1160, 926 
tg5*S##HI C%) C 19 H 19 N0 4 S£:bT 
ffttfft : C 63.85; H,5.36; N.3.92; S, 8. 97 
^Mft:C,63.74; H.5.46; N.3.86; S, 8. 71 

C2) it&QB CI I a-19) &$mMS C3) Ca) tmrn^Km-^^ 

^ CI - 2 2) *<S5ti* (JR* : 6 2%) o #»J& : 6 6°C 
iHNMR CDMSO) d : 2. 48 Cs, 3H); 4.12 Cs, 2H); 6.05 Cd, J-15. 0Hz, 
1H); 6.49 Ct, J-ll. 2Hz, 1H); 6.98 Cd, J-1L 2Hz, 1H); 7.10-7.44 Cm, 
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5H); 7.62-7.92 (m, 5H); 8.98 (brs, 1H); 10.77 (brs, 1H) 
I R (Nujol) : 3310, 3190, 1650, 1618, 1160 
5c*##fM (M) Ci 9 H 2 oN 2 O 4 S-0. 2H 2 O-0. 3C 4 H 10 0<i: bT 
Wtnm : C.60. 92; H, 5. 92; N, 7. 03; S, 8. 05 
: C, 60. 91; H, 5. 83; N, 6. 94; S, 7. 92 
(3) (I I a — 2 0) *mMW3 (3) (a) 

-2 3) ibmztiz : 7 5%) o &m& : 8 2°C 

1 HNMR (DMSO) 6 : 2. 46 (s, 3H); 4.23 (s, 2H); 6.05 (d, J=15. 2Hz, 
1H); 7.03 (dd, J=15. 2Hz, J-ll. 2Hz, 1H); 7.15-7.52 (m, 5H) ; 7.64-7. 
96 (m, 6H); 9.00 (brs, 1H); 10.77 (brs, 1H) 
I R (Nujol) : 3320, 3180, 1649, 1613, 1162 
7cJS##Hit (%) C 19 H 2 oN 2 04S-0. 75H 2 0«0. 25C 4 H 10 0i UT 
ft-itli : C 59. 39; H, 5. 98; N.6.93; S, 7. 93 
mmm : C, 59. 58; H,5.71; N,6,89; S, 7. 69 
jij 1 8 

(2E) - 3- [3- (7x-;bx;i/»-;i/7;;) 7 ^—jV] W 
y t H'P^-f-A^ (1-2 4) 




(2) • 



NHS0 2 Ph 



(M — 2 ) 



NHS0 2 Ph (nb-16) 




NHS0 2 Ph 



(n a -21) 



NHS0 2 Ph (1-24) 



-61- 



WO 93/12075 



PCT/JP92/01593 



(i) <t&m (i 1 1-2) &nmmi i (i) trnmizwi 1 1 i gs 

tBmW CI I b-l 6) mm :91%)ete:144-14 

6°C 

'HNMR (CDCls) ^ : 3. 81 Cs, 3H); 6.37 Cd, J=16. 0Hz, 1H); 6.85 
Cs, 1H); 7.08-7. 30 Cm, 4H) ;7. 40-7. 58 Cm, 3H); 7.58 Cd, J=16. 0Hz, 1 
H); 7.75-7. 83 Cm, 2H) 

I R CNujol) : 3230, 1698, 1637, 1607, 1588 
5of£##Hfi C%) Ci 6 Hi 5 N0 4 Si:bT 
fftMl : a 60. 55; H,4.76; K.4.41; S, 10. 10 
nmm:C,MAl; H.4.87; N.4.39; S, 10. 00 

C2) -fk^« ci i b-i 6) zmmmi C2) arKr*©;^-^ TkiHt 

jls-aL-TJU-^V^JiQn^B-fZtEtfl®] CI I a-2 1) 

tl%> mm : 10 0%) o »j& : 1 7 8 - 1 7 9 °C 

iHNMR CDMS0) 6 : 6. 35 Cd, J=16. 0Hz, 1H); 7.08-7.16 Cm, 1H); 7. 

24-7. 68 Cm, 7H)r 7. 75-7.84 Cm, 2H); 10.45 Cbrs, 1H); 12.48 Cbrs, 1 

H) 

I R CNujol) : 3270, 1675, 1628 
Tumfttirm. C%) C I5 H 13 NO4S.0.1H 2 O-0.2C4H lo O<tbT 
Wtnm. : C, 59. 31 ; I, 4. 79 ; N, 4. 38 ; S, 10. 02 
HSff-ffirC. 59.24; H,4.70; N.4.33; S. 9. 92 

C3) it&va ci i a-21) zmmms C3) ca) tmm^fcfotsit 
ztmmt&m ci-2 4) -hm<bftz> mm-. 8 0%) o 8 5- 
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8 8 °C 

'HNMR (DMSO) 6 : 6. 36 (d, J=15. 6Hz, 1H); 7.02-7.11 (m, 1H); 7. 
07-7.40 (m, 4H); 7.50-7.70 (m, 3H); 7.76-7.83 (m, 2H); 9.09 (s, 
1H); 10.46 (s, 1H); 10.83 (s, 1H) 
I R (Nujol) : 3335, 3130, 1655, 1627, 1604, 1509 
TbMfttirm (%) C 15 H 14 N 2 04S-0.4H 2 Oi:UT 
fMTffi : C.55.34; H.4.58; N.8.61; S, 9. 85 
MiJH : C.55.42; H.4.41; N.8.48; S, 9. 78 

mmm 1 9 

(2E) -5- [2- (N-y x-;^7;^>-^7 $ J ) 7^- 
)V\ ^> h- 2 4 — T 7 b Ko^i^A^ (1-25) 



(m -10) 




CEC ^C00Me 



(1) "\^N-S0 2 -Ph (2) 
i 

Me (lib -17) 





, CEC ^C00H ^^ CEC ^/C0NH0H 

' '-N-S0 2 -Ph 

Me (I a -22) NHS0 2 Ph (1-25) 



(i) \t&m (i i i - l o) gftftsm i(i) tmmKBu&z&Tit 
(i i b — i 7 ) *nz> mm-. 6i%) o m*-. 6 7-6 9°c 

1 HNMR (CDC1 3 ) 8 : 

3.29 (s, 3H); 3.79 (s, 3H); 6.06 (d, J=15. 9Hz, 1H) ; 6.68 (d, J=15. 
9Hz, 1H); 7.26-7.63 (m, 7H); 7.70-7.82 (m, 2H) 
I R (KBr) : 3070, 2950. 2195, 1718, 1705. 1620 
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fMTtt : C, 64. 21; H, 4. 82; N. 3. 94; S, 9. 02 
mmm : C, 64, 20 ; H, 4. 79 ; N, 4. 05 ; S, 8. 98 

(2) tt&m (i ib-i7) ttmmmi (2) ii^i^is^r^ 

% (I I a — 22) (4«: 7 7%) o »jS : 1 5 7-1 5 8°C 

X HNMR (DMSO) : 3. 21 (s, 3H); 6.13 (d, J=16. 0Hz, 1H); 6.67 (d, 
J=16.0Hz, 1H); 7.17-7.26 (m, 1H); 7.36-7.76 (m, 6H); 12.80 (brs, 1 
H) 

I R (KBr) : 3680-2220, 2200, 1690, 1612, 1592 
jumftVrm (%) C I8 Hi 5 N04Si:bT 
ff-JPIft : C, 63. 33; H, 4. 33; N, 4. 10; S, 9. 39 
mmm : C, 63. 14; H, 4. 55; N, 4. 38; S, 9. 21 

(3) fl^fc (I I a-2 2) ^mmmS (3) (a) iisI^lJwSJS^-ti: 
ZZtlZ&tKt&m (1-25) *«<tL,Tl^n5 (W: 90%) o 
1 HNMR (DMSO) : 3. 22 (s, 3H); 6.20 (d, J=15. 6Hz, 1H) ; 6.53 (d, 
J=15.6Hz, IE); 7.15-7.25 (m, 1H); 7.34-7.76 (m,6H); 9.04-9.48 (brm, 
II); 10. 90 (brs, 1H) 

I R (KBr) : 3700-2000, 2100, 1650, 1612 

mmm2 o 

(2E) -7- [3- (7x^X^-;l/7^;) 7 ^zfh 
-2-J.>-4, Kp^rtAj (1-26) ' 
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,CSC'C=C^ C00Me 

(IE -11) 



(1) (2) 
NHS0 2 Ph (n b -18) 

(3) 

NHS0 2 Ph ( H a - 23) NHS0 2 Ph (1-26) 

(1) it&m (i i i - i i) zmmmi 1 ci) chi^cs^-t^:: 

tlZ^V) (I I b — 1 8 ) *%%o m&: 1 3 6-1 4 4°C 

J HNMR (CDC1 3 ) : 

3.79 (s, 3H); 6.37 (d, J=15. 7Hz, 1H); 6.84 (d, J=15. 7flz, 1H); 7.03 
(brs, 1H); 7.08-7.30 (m, 4H); 7.40-7.65 (m, 3H); 7.72-7.85 (m, 2H) 
I R (KBr) : 3220, 3060, 2940, 2210, 1725, 1718, 1611, 1600, 1577 
Ttmftmm (%) C 2 oH 15 NO 4 S.0.1H 2 Oi:UT 
tfffffi : C 65.42; H.4. 17; N, 3. 81 
nmm. : C 65.29; H,4. 19; N, 3. 92 

(2) it&m (i ib-i8) *mmmi (2) tnm^^^xit^ 

m ( I I a-2 3) &WZ> mm :85%)oiHu&:189-195 0 C 
'HNMR (CD3OD) : 6. 38 (d, J=16. 0Hz, 1H); 6.84 (d, J=16. 0Hz, 
1H); 7.10-7.32 (m, 4H); 7.42-7.65 (m, 3H); 7.71-7.84 (m, 2H) 
I R (KBr) : 3640-2000, 2200, 1681, 1607, 1578 

(3) it&m (i i a-2 3) %mmmz (3) (a) ^isikej&s-s 

&Z.klzJ:to4t&M (1-2 6) OR*: 8 1%) o 16 

7-173 0 C X HNMR (DMSO) : 6. 45 (d, J=15. 6Hz, 1H) ; 6.70 (d, J= 
15. 6Hz, 1H) ; 7. 10-7. 42 (m, 4H) ; 7. 46-7. 70 (m, 3H) ; 7. 70-7. 88 (m, 2 
H); 9.15-9.52 (brm, 1H); 10.20-11.20 (brm, 2H) 
I R (KBr) : 3670-2000, 3310, 2210, 1635, 1598, 1575, 1535 
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5c£##H£ C%) C 19 H 14 N 2 0 4 S.0.65H 2 0^bT 
fttHjg:C.60.36; H.4.08; H.7.41; S, 8. 48 
gg$Ut : C, 60. 65 ; H, 3. 97 ; N, 7. 17 ; S, 8. 19 

(2E)-3- [4.5-** h* J /-2-(7xi^)W?^75y) 
7^-^] -^o^y t Ko *t ARC I - 2 7)^*^(2 E) - 3 - [4, 

FnWt(I-2 8) 



(1) fc**cm-4)*««l lCl)^R»»=R****^H««Kn 
b-1 9)jW?&*i*o (W9 5%) 
MIL: 18 8-1 9 0°C 

»HNMR(CDC1 3 ): 53.76(s,3H), 3.84(s,3HX 3.8 8 
Cs,3H). 6.0 5(d,J = 16.0Hz,lHX 6. 8 4(s. lH). 6.8 9 
(s, 1H). 7.3 7(d,J = 16.0Hz,lHX 7 . 3 5 — 7 . 5 8 (m, 3 H)> 
7. 6 3-7. 7 4 Cm, 2H) Q 

I R(KBr): 3 2 7 0. 3 0 1 0. 2 9 5 0. 2 8 40. 1 7 0 5. 

16 3 0. 1 6 0 2. 1 5 2 0c 



HeO^L^NBSOiPh (E b -19) C2) 




! 0' J ^^NHS02Ph 
(E a -24) 



CI -27) 
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7C*##f*(W: Ci 8 H 19 N0 6 SchbT 

fflMi(%): C.5 7.2 8; H.5.07; N.3.71; S.8.49 
C 57.34; H. 5.11; N.3.64; S.8.50 

(2) 4k-£%(nb- l 9)^WJ7(2)iIn)^cSf&$-i±^i@^(n 

a-2 4Wb^o OR* 7 2 90 
«U&: 2 2 8-2 3 2°C 

'HNMR(DMSO): <5 3 . 4 6 (s, 3 H\ 3.7 9(s,3HX 6.20 
(s,lHX 6. 3 5 (d. J = 15. 9 Hz, 1HX 7.2 5(s. 1HX 7.4 6 
-7. 7 3 On. 5HX 7 . 7 4 (d, J = 1 5 . 9 Hz, 1 H). 9.64-9.8 
4(brm, 1HX 1 2 . 0 4 - 1 2 . 3 0 (br m, 1 H) D 

IR(KBr): 3 6 8 0-2 0 8 0. 3 2 9 0. 2 9 6 0. 1 6 7 8. 
162 2. 1601. 1 5 1 7c 

7tmftffim(%>. CnHnNOeSibT 

ft-JMft(K): C56.19; H.4.72; N.3.85; S.8.82 
mmmC%): C 5 5.9 3; H, 4.78; N, 3.81; S.8.63 

(3) 4)^«g^3(3)(a)<i:l^«lC5JS$^S<bBW 
ft(I-2 7)^ibtl5o 0K*2 2%) 

lBu&: 1 8 3 - 1 8 6°C 

'HNMR(DMSO): 5 3 . 4 4 (s, 3 H). 3.77(s,3H). 6.18 
(s, 1 H). 6 . 2 3 (d, J = 1 6 . 0 Hz, 1 H). 7 . 0 5 (s, 1 H). 7.45 
-7.7 5 (m, 6H). 8. 9 7 (br s, 1HX 9 . 7 5 (br s, 1 H). 10.5 
7(br s, 1H) 0 

IR(KBr): 3 7 0 0-2 0 0 0. 3 2 8 0. 3 0 1 0. 1 6 5 0. 
160 0. 157 0. 151 8o 
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LSIMS m/z=3 7 9 [M+H] . 7 5 7 [2M+H] 
HSIMS CirHioNsOeStL/T 
ifjrffi: 3 7 9.0 9 62 

mmm 379.0950 

(4) {kM(i-2 7)^niMi oa^tmmizKfetLitztmm® 

(I-28Wt.n5 0 0»4 3%) 

X HNMR(DMS O): S 5 . 9 6 (d, J = 1 5 . 6 Hz, 1 HX 6.24(s, 
1HX 6. 8 9(s, 1HX 7. 2 4-7. 6 7(m, 6HX 8.9 1(brs,l 
HX 9.25(brs, 1HX 9 . 4 8 (br s, 1 HX 9 . 5 8 (br s, 1 HX 
1 0. 5 6 (br s, 1H) 0 

I R(KBr): 3 6 8 0-2 0 0 0. 1 6 5 2. 1610. 1518o 

LSIMS m/z=3 5 1 [M+H] . 3 7 3 [M+Na] . 7 0 1 [2 
M+H] . 723 [2 M+Na] 0 

HSIMS CisHisNzOeSirbT 
tf-JMt: 3 5 1.0 6 4 9 

mmm: s 5 1. 0 6 4 1 

^»iJ2 2 

(2E)-5- [3-(t-^K l >*M : -^7U)7x-;H ^Vh 
_ 2 _iy-4-^ j t Ka^tAKl -2 9)fc<£tK2 E)-5-C3 
-7$y7x-;i/)^>F-2-i>-4-^y t Ko^f Alh'J^;!/ 

✓Tuffi^Kl -3 0) 
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Cm -12) 




CEC ^/C00Me 



CI) \^ C2) 
NH-Boc CHb-20) 




CEC/V ,C00H ^^ C _ c/V , CONHOH 




C3) 

NH-Boc (II a -25) NH-Boc (1-29) 

CEC ^/ CONHOH 




C4) 

NH 2 -TFA CI -30) 

ci) "ft&fcKm-i 2)*mmmi lCDtmmizKm^it^t^m 

CHb-2 0)^#t>tl5o 0K¥7 4«) 
Bb&: 1 1 1-1 1 2°C 

\HNMRCCDC1 3 ): <J 1 . 5 2 (s. 9 H). 3.79Cs,3HX 6.3 0 
Cd, J = 1 5. 8 Hz, 1 H). 6. 5 1 Cbr s, 1 H). 6 . 9 7 Cd, J = 1 5 . 8 
Hz,lHX 7. 1 5Cdt, J = 7. 0, 1. 6 Hz, 1HX 7.20Cm,2HX 
7. 5 6-7. 6 3 Cbr m, 1 H) G 

13 C NMRCCDCla): 28.31. 51.89. 80.93. 86.2 
5. 9 8.25. 1 1 9.44. 1 2 1.5 8. 1 2 2.8 4. 1 2 5.3 6. 
1 2 6.5 6. 1 2 9.0 8. 1 2 9.6 4. 1 3 8.6 0. 1 5 2.5 6. 
1 6 6.4 0o 

IRCNujol): 3 3 5 5. 2 1 9 5. 1 7 2 5. 1 7 0 2. 1 6 1 9. 
1 6 0 1. 1 5 3 80 
7tmfttitm(%): C 17 H 19 N0 4 <i:UT 
§t3HK(%): C 6 7.7 6; H, 6.36; N, 4.65 
mmmd%): C 6 7.6 7; H, 6.3 9; N, 4.7 2 
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(2) it£t®cn.b-2 0)&mmm7 t2)£mmKijQfcftm-?zt, m 

5)^#£ft3o 0IW9 8%) 
fluft: 1 8 0-1 8 1°C 

'HNMRCCD CI3): n.53(s,9H)v 6. 3 1(4 J = 1 5. 8 Hz, 
1H). 6. 6 3(br s, 1HX 7. 0 6 (d, J = 1 5. 8 Hz, 1 H). 7.16 
(dt, J = 6,8. 1. 6Hz, 1HX 7. 2 1-7. 3 8(m, 2H). 7.5 4- 
7. 6 3(br m, 1 H) Q 

IR(Nujol): 3 3 40. 22 0 0. 1 7 2 0. 1 6 9 8. 1 6 1 8. 

15 8 2. 1 5 4 lo 
7tMft$rMC%)' C 16 Hi 7 N04<tbT 
ff3l«(%;>: C, 6 6. 8 9 ; H, 5. 9 6 ; N, 4. 8 8 
mmmC%): C, 6 6. 9 2 ; H, 6. 0 8 ; N, 4. 8 7 

(3) 5>^»J3(3)(a)d:|5l^^SJS-r^<h. gift 

$3(1-2 9)^#^tt^ 0 0K*7 8%) 
ftM&: 15 7°C 

•HNMRCDMS O): 5 1.4 8(s,lHX 6 . 3 4 (d, J = 1 5 . 8 Hz, 
1H). 6. 7 6(d, J = l 5. 8 Hz, 1 H). 7-05 — 7.16 (br m, 1 H). 
7. 3 0(t, J = 7. 8 Hz, 1H). 7.41 — 7.53 (br m, 1 H). 7.65 
(br s, 1H). 9. 2 Kbr s, 1 H). 9. 5 2 (br s, 1H). 1 0. 8 8 (br 
s, 1 H) 0 

IR(Nujol): 5334 0. 322 0. 306 0. 2 2 0 0. 1 7 1 8. 
1 6 9 8. 1 6 3 0. 1 5 8 5. 1 5 4 2o 
TG^flHt (%) : Ci 6 Hi 8 N 2 0 4 <tl/T 
ff3HS(%): C, 6 3.5 6; H, 6.00; N, 9.27 
HMffi(%): C, 6 3. 4 9 ; H, 6.15; N, 9. 1 8 
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(4) mmmmr, it&ma -2 9)1 2 om g (4 0 0 tiuyzmt*?- 

MH^— TJVVtWL^ mWma -3 0)1 0 6mg(3 3 5 ^M, JR*8 

4%)£*§& 0 

1 2 7°C 

1 HNMR(DMSO): 6 6 . 3 1 (d, J = 1 5 . 6 Hz, 1 H). 6.74(d, 
J = l 5. 6 Hz, 1HX 6. 8 0-6. 9 6 (m, 3HX 7. 1 1 - 7. 2 5 (m. 
1H) 0 

IR(Nujol): 339 5. 220 0. 168 1. 164 7. 162 1. 
1 2 0 2. 1 1 2 9cm" 1 
KmftffimCH): C 13 H 11 N 2 0 4 F 3 <t bT 
w\mm.(%): C.4 9.3 8; H, 3.5 1; N, 8. 8 6 

mmmc%): c, a 9. a 7; h, 3. 9 7 ; n, 8. 7 3 
mmm 2 3 

(2E)-5- [3-(4--FD7x-;i/XW-;i/7; J)7 ^—M 
^>b-2-x>-4-^;t Ko^ifA^d -3 1) 
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^ csc ^C00He 

cib - 20) irv iir 

NH 2 -TFA (H b -21) 

NHS0 2 -^_^-N0 2 NHS0 2 -<^jhN0 2 

CEb-22) CHb-26) 
^^ c = C /^C0NH0H 



(4) 



MiS0 2 -<^~~^-N0 2 



(1-31) 

(1) ^%(Eb-2 0)^«J2 2(4)cbl5j^«ll-r3i:. §K 
#*S?j£: 114°C 

'HNMRCCDsOD): 5 3. 7 7 (s, 3 H). 6. 3 7 (d, J = 1 5. 8H 
z,lH), 6.9 9(d, J = 15.8Hz,lHX 7. 2 3 <dt. J = 7. 4, 1. 
9Hz,lHX 7. 2 8-7. 4 9 Cm, 3 H) 0 

IRCNujol): 26 2 0. 2 1 9 5. 1 7 2 1. 1 6 7 0. 1 6 1 7. 
1 5 9 6. 1 5 1 8cm" 1 
5nJH#«HaCK): C14H12NO4FS • 0. lH 2 0<hUT 
fttMW): C, 5 3.0 4; H. 3.8 8; N, 4.4 2; F. 17.98 
USHICK): C53.01; H.3.9 2 ; N, 4. 4 8 ; F. 17.98 

(2) <t^gjCnb-2 1)0. 2 0 0g(0. 6 3 4mmol)© 

5. OmlJCO. 6 2 7mol/l©NaHC0 3 ^£4. 0 4ml(2. 5 3mmol). p- 
-hn^y-ifvx;^-;^ 07^ F0. 2 8 lgCl. 2 7mmol)£;fjnx.3o 
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s kDS^-r^cbB^(nb-2 2)0.169g(0.43 7 mmoU JRsp6 
Bfcj&: 1 5 5-1 5 6°C 

*HNMR(C D Cl 3 ): 53.80(s,3HX 6 . 3 2 (d, J = 1 5 . 8 Hz, 
1HX 6. 8 0(br s, 1 H). 6. 9 4 (d, J = 1 5 . 8 Hz, 1 H)> 7.0 5 
-7.18(i, 1HX 7. 1 8-7. 3 6 (m, 3HX 7 . 9 0 - 8 . 0 2 (m, 2 
H\ 8. 2 5-8. 6 8 (m, 2H) 0 

I R(KBr): 3 6 8 0-2 0 0 0. 3 2 7 0. 3110. 2 9 5 0. 
220 0. 1700. 1619. 1603. 1578. 1532 D 

IJ-JMIW): C.55.95; H, 3.6 5; N, 7.2 5; S.8.30 
mfflm(%): C.5 5.9 8; H, 3.6 7; N, 7.18; S.8.2 2 

(3) it&wcnb- 2 2)%mnmi (2) tmmKimTkftm-tzt, m 

ft«B(na-2 6)*<i^5o («?9 6W 
llb£U 208-209 °C 

'HNMR(DMSO): <5 6 . 34 (d, J = 1 5. 8 Hz, 1 H) N 6.89(d, 
J-15.8Hz.lH), 7. 1 2-7. 4 0 (m, 4H), 7. 9 5-8.0 5 (m, 
2H). 8. 3 4-8. 4 5 (m, 2H) Q 

IR(KBr): 3 6 8 0-2 0 0 0. 3 2 8 0. 3 0 9 0. 2 1 9 5. 
1 6 9 2. 1 615.1578.1539c 

7C*#*f*W): Ci 7 H 12 N 2 0 6 Si:br 

ttJMlOO: C, 5 4.8 4; H. 3.2 5; N. 7.5 2; S.8.6 1 
'MmmW): C 5 4.6 2; H, 3.30; N, 7.33; S.8.43 

(4) 4t&®(iLa-2 6)&mmm3(3X*)±mmKKfo-rzt, §w 
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ft(I-3 1)*<»feft«o C4»6 3?0 

1 HNMRCDMS O) : 6 6 . 3 3 (d, J = 1 5 . 8 Hz, 1 H). 6.7 3Cd, 
J = 15.8Hz,lHX 7. 0 5-7. 4 0 Cm. 4H). 7.9 5-8.0 5Cm, 
2HX 8. 3 3-8. 4 3 Cm, 2HX 9. 2 4 Cbr s. 1 H). 10.60-1 
1. 0 5 Cbr m, 2H) 0 

IRCKBr): 3 6 8 0-20 0 0. 21 95. 1645. 16 1 0. 

1 5 7 5. 1 5 2 8o 
5n^«fffiC%): CigHisNsOeS^L/T 

ff-JNtC%): C, 5 3. 8 6; H, 3. 7 7; N, 1 0. 4 7; S, 7. 9 9 
»MtC%): C, 5 3.8 5; H, 3.9 8; N, 10. 3 4; S, 7. 7 3 

C2E)-5- E3-Cp- h/WOi/x;i/*^ ^7; ;)7x- /u] 
-2-i>-4-^;t Kd^-9-AMCI -3 2) 



(lib -21) — > 



CD ^ «) 
NHS0 2 -<( )>-CH 3 



(H b -23) 



/^C=C^ C00H f /^CEC<^ C()NH0H 




NHS0 2 H^^>- CH 3 NHS0 2 CH 3 

(Ha -27) (1 -32) 

(1) -fb-^^jCHb-2 D^P- h/l^^X/Wfr— n F^-ffl^T 
^WJ2 3C2)iIl^icKJS$ii:ai:a^Cnb-2 3)^#^^^o C4£ 

^7 R 9* 



'o. 

IBu£: 144-145 °C 
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'HNMR(CD Cl 3 ): 52.39(s,3HX 3.7 9(s. 3HX 6.3 1 
(d, J = 15.8Hz,lH), 6.74(br s,lHX 6. 9 5(d, J = 1 5. 8 
Hz,lHX 7.0 3-7.33d,6HX 7. 6 2- 7. 7 2(m, 2H) C 

I R(KBr): 3 6 3 0-2 0 0 0. 3 2 5 0. 2 9 5 0. 2 20 0. 
1 6 9 8. 1 6 2 0. 1 5 9 8. 1 5 7 80 

tc#55-W®(%): C 19 H 17 N04SilT 

ff3HiI(%): C, 6 4.2 1; H, 4.8 2; N, 3.9 4; S.9.02 
H$Ht(%): C, 6 4. 1 7 ; H, 4. 9 0 ; N.4.06; S, 8. 9 7 

(2) -fb^Cnb-2 3)*nMm7(2)tmmizm*ftMirZtBW 
®Ola-2 1Wnt>tiZ>o (W8 8%) 

2 1 9-2 2 0°C 

X HNMR(DMS O): 52.3 3(s,3HX 6 . 3 3 (d, J = 1 5 . 8 Hz, 
1H). 6. 8 9(d, J = 1 5. 8Hz, 1 H). 7 . 1 2 - 7 . 4 3 (m, 6 H)> 
7. 6 0-7. 7 2(m, 2H). 10.4 4(br s,lH) 0 

IR(KBr): 3 6 6 0-2 0 0 0. 3 2 3 5. 2 1 9 0. 1 6 8 8. 
1 6 1 5. 1 5 7 8o 

7£S##ffiI(%): C 18 H 15 N0 4 SilT 

ft3Ht(%): C.6 3.3 3; H.4.43; N.4.10; S.9.39 
C, 6 3. 0 8 ; H.4.6 5; N. 4. 0 4 ; S, 9. 1 7 

(3) 4fc&«5(Da-2 7)£HJf!i0!!3 (3)(a)<fcPI«lir«iars <t @M 
(I-3 2)^bWc (f$9 2%) 

'HNMR(DMSO): 52.34(s,3H). 6 . 3 3 (d, J = 1 5 . 7 Hz, 
1H). 6. 7 3(d, J = 1 5. 7 Hz, 1H). 7 . 1 0 - 7 . 4 3 Cm. 6 H). 
7. 5 8-7. 7 0(m, 2H). 9.2 3(br s, 1HX 10. 10-11. 2 0 
(br m, 1 H) 0 
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mmm2 5 

(2E)-5- [S-^f^M^T^Jyx-;!/] ^> h-2- 



CUb -21) 




c=c^ C00Me 



(1) • C2) 

NHS0 2 CH 3 




(H b -24) 

c = c-V C00H CE C/ ^/C0NH0H 

NHS0 2 CH 3 



C3) 
(H a -28) 



(1-33) 



(1) l)^ ;^P7-i' F£ffl^T^&£ 

^J23(2)iill1t^RJS$-^ai:a^(nb-2 4)^#£ft3o (K$8 
3%) 

St£: 14 0-14 1°C 

1 HNMR(CDC1 3 ): 53.0 5(s,3H), 3.8 0Cs, 3HX 6.3 4 
(d r J = l 5.8 Hz, 1HX 6.7 6(brs,lHX 6. 9 7 (d, J = 1 5. 8 
Hz,lHX 7. 2 0-7. 4 OCm, 4H) 0 

I R(KBr): 3 2 7 0. 3 0 3 5. 2 1 9 9. 1 7 0 2. 1 6 1 7. 
1 5 7 8 0 

TC^^fitCM): Ci 3 Hi 3 N0 4 Si:L/T 
ffll(%): C. 5 5. 9 0; H.4.6 9; N, 5.0 1 
mmmC%'): C, 5 6.1 4; H, 4.8 2 ; N, 4.8 4 

c 2 ) 4ti^j (Eb— 24) ttnmm 7 trnwuzimymm-tz tmm 
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®(na-2 8)^flbn§o wm88%) 
K£: 236-238 °C 

'HNMR(DMSO): 53.03(s,3HX 6 . 3 6 (d, J = 1 5 . 8 Hz, 
1HX 6. 9 2(d, J = 1 5. 8 Hz, 1 H). 7 . 2 2 - 7 . 4 7 (m, 4 H\ 
9. 9 6(br s, 1H) 0 

I R(KBr): 3 7 0 0-2 1 0 0. 3 2 3 5. 3 0 1 0. 2 9 3 0. 
2195. 1708. 1685. 1618. 1575o 

7C###Hfi(%): C12H11NO4S • 0. 2H 2 0£:UT 

ftJjMfi(%): C, 5 3. 6 0 ; H, 4. 2 7 ; N, 5. 2 1 

mmm(%): C 5 3.8 0; H, 4.2 8; N.5.11 

(3) ^^/(na-2 8)*nmm3 (3X^ tmmimmir %> tsft®} 

(I-33)^i«o 0K^7 5%) 
1 4 7 - 1 5 3°C 

'HNMR(DMSO): <5 3 . 0 3 (s, 3 H). 6 . 3 5 (d, J = 1 5 . 8 Hz, 
1H). 6. 7 6(d, J = 1 5. 8 Hz, 1HX 7. 2 0-7. 4 6(i, 4HX 
9 . 0 4 - 9 . 4 6 (br m, 1 H). 9 . 6 8 - 1 1 . 2 0 (br m, 1 H) e 

7tm9tmm.t%): Ci 2 H 12 N 2 o 4 s£bT 

lt»it(%): C, 5 1.4 2; H, 4.31; N, 9.99; S, 11.44 
H$JiI(%): C, 5 1. 2 1 ; H, 4. 4 1 ; N, 9. 7 6 ; S, 1 1. 1 4 

nmm 2 6 

(2E)-5- [ 3 - i/^xyl/^^^T ; y ) 7 x -VV] ^>h-2 
-ji>-4--ry h F'o+tAt(l -34) 
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CEC'V 



(It b -21) 




COOMe 



(2) 



CH b -25) 




CEC^ 



COOH 



C=C^ 



NHS0 2 ' 




CONHOH 



NHS0 2 



(H a -29) 



(I -34) 



(1) 1)^1 -^•Vr>7>A'&—)V9 n^-T K^JB^ 

3C2>«filCKJK$-tir«tlKl«J(nb-2 5)#fi£ft*o OK 

^3 7M) 

91-92°C 

'HNMRCCDCls): 6 0 . 8 6 (t, J = 6 . 4 Hz, 3 H). 1.14-1. 
48(m,6H). 1. 7 0-1. 9 3(m, 2H). 3 . 0 4 - 3 . 1 6 Cm, 2 HX 
3. 8 0Cs. 3HX 6. 3 3(d, J = l 5. 9Hz, 1 H). 6. 6 7 Cbr s, 1 
H). 6. 9 7(d, J = l 5. 9Hz, 1H) V 7. 1 7 - 7 . 4 2 (m, 4 H) D 

I R(KBr): 323 0. 2 9 5 5. 29 25. 28 6 0. 220 0. 
1 7 21. 1 7 1 4. 1 6 2 1. 1 5 7 8o 

immCXy. C. 6 1. 8 7 ; H, 6. 6 3; N, 4 . 0 1; S, 9.17 
H«ISOO: C, 6 1.65 ; H, 6.5 5; N, 4. 0 5 ; S, 9. 0 5 

c 2 ) ft&m c n b- 2 5 )&$mm i c 2 ) £ iiit^nTk^-r s^sw 

Bu£: 1 9 5-1 9 8°C 
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'HNMR(DMSO): 6 0 . 8 2 (t, J = 6 . 5 Hz, 3 H). 1.07-1 
43(m,6H). 1. 52-1. 7 5 (m, 2H). 3.04 — 3. 1 7d. 2HX 
6. 3 5(d, J = l 5. 8 Hz, 1HX 6 . 9 2 (d, J = 1 5 . 8 Hz, 1 H). 7 
2 0-7. 4 7 (m, 4 H). 9.9 9(br s, 1 H) c 

I R(KBr): 3 7 0 0-2 0 0 0. 3 2 4 0. 2 9 5 5. 2 9 2 0. 
2860. 2190. 170 8. 1685. 1616. 1575o 

5ciit#$f<i(%): Ci 7 H 2 iN0 4 S t UT 

ffJMtCK): C, 6 0.8 8; H, 6.3 1; N, 4.18; S.9.5 6 
nmm(%): C. 6 0. 9 0; H, 6. 2 5 ; N, 4. 2 6; S, 9. 3 7 
(3) 4fci^J(na-2 9)£H»>J3 (3) (a) tmmi~fcf&Z-&2> 
tmttima -3 4)^t>tl^o «$8 8%) 
1 4 6-1 4 7°C 

'HNMRCDMSO): 5 0 . 8 2 (t, J = 6 . 7 Hz, 3 H). 1.0 7-1 
43(m,6H). 1. 5 2-1. 7 5(m, 2H). 3 . 0 0 - 3 . 2 0 (m, 2 H). 
6. 3 5(d, J = 1 5. 8Hz, 1H). 6 . 7 6 (d, J = 1 5 . 8 Hz, 1 H). 7 
1 5-7. 4 7(m, 4H). 9 . 2 3 (br s, 1 H). 9.9 9(br s, 1 H). 1 

0. 8 9(br s, 1H) 0 

IR(KBr): 3 6 8 0-2 2 0 0. 3 3 0 0. 3 2 3 5. 2 9 2 0. 
2850. 2190. 1649. 1612. 1 5 7 7c 

TtmftffimM): Ci 7 H 22 N 2 04S£UT 

H-JHt(%): C 5 8.2 7; H, 6. 3 3 ; N, 7. 9 9 ; S, 9. 1 5 
mmmC%): C,58.14; H,6.43; N.7.97; S.9.00 

mmm 2 1 

(2 E)- 5 - [ 3 -(v-7v£y jL—frT.jVfr—jVT x y)7x-;H 
^> h - 2 4 -IV k Ko^tAid -3 5) 
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Cnb-21) 



r ^ r c=c^ C00He 

CD ' — (2) 



NHSCk~( a ^>-Br 

(lb -26) 

NHS0 2 -<^ ^Br NHS0 2 -<x>Br 

(Ea-30) (I —35) 

c i ) mmmffiT, \t&m c n b- 2 1 ) 2 0 0 m g c 6 3 4 n m) o^ty 

3=-U>S$£4mlK: h 'Jif^T ^ >3 5 2 #1(6 3 4 #Mx 4. 0). p- 
zfv*rsO-ti>7.Jls*— JV? n7-f F16 2mg(6 3 4 /*M)£ 0 o CX'Mk^ 

mmzx&$m&~?z> 0 sjs&^ra^^w 2niic^eu w^s 

@W#(nb-2 6)6 8mg(l 6 2 #M. iR^2 5%)^#t>tl5o 
SL£: 1 4 6-1 4 7°C 

'HNMRCCDCla): (5 3. 7 9(s, 3H) N 6 . 3 2 Cd. J = 1 5 . 8 Hz, 
1HX 6. 7 8(s, 1H). 6. 9 5 (d, J = 1 5. 8 Hz, 1HK 7. 0 3- 
7. 15(i, 1HX7. 19-7. 3 0(m,3HX7. 5 5-7. 6 9 Cm, 4H) C 

IRCNujol): 325 0. 220 0. 169 7. 1 6 23. 12 0 8. 
1 1 6 0. 9 5 3. 6 0 1. SSlcr'o 

Ci8Hi 4 N0 4 SBri:L,T 

ltJMiC%): C, 5 1.4 4; H, 3.3 6; N, 3. 3 3 
C, 5 1. 1 6 ; H, 3. 5 4; N, 3. 3 3 
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%(na-3 0)^i^o 0i»8 8%) 
2 1 4-2 1 6°C 

'HNMRCCDaOD): 6 6 . 2 9 (d, J = 1 5 . 8 Hz, 1 H\ 6.94 



(d, J = l 5. 8 Hz, 1H\ 7. 0 9-7. 3 2(m, 4H). 7.6 6(brs, 
4H) 0 IR(Nujol): 32 5 0. 2 190. 1 7 0 9. 168 1. 1 

6 14. 15 7 Scm^o 

(3) 4b£Mna-3 0)%mnm3(3Xa)tmmKKmzitztB$) 

ftM&: 8 6-8 9°C 

^NMRCCDsOD): 5 6 . 3 0 (d, J = 1 5 . 6 Hz, 1 H). 6.85 
(d, J = l 5. 6Hz, 1HX 7. 0 7- 7. 3 0(m, 4H). 7.66(br s, 4 
H) 0 IR(Nujol): 324 0. 220 0. 164 5. 161 4. 15 

7 4. 115 hcn'o 



(2E)-5- [3-(4-^ Y^ri^y ^~)V^jV^—jvr'x J )"7 s.=-)V\ 
>|>-2-x>-4-^;h KD^fAid -3 6) 



MM 2 8 




(n b -27) 




(n a -31) 



(1-36) 
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(1) ft;^&Cin>-2 1)^p-/ h+M^^XM-^^o?^ F 
£M^Tfi»!l2 3(2)<t|5ia^MS-r§chg61I^(nb-2 7)#^£*l 
5c OR* 7 8 %) 

ftjft: 12 2-124°C 

^NMRCCDsOD): 53.79(s,3H)> 3.8 3(s,3H), 6.3 
1 (d, J = 1 6. 0 Hz, 1HX (5.7 8 Cs, 1 HX 6.8 8-7.00 Cm, 3 
HX 7. 0 6-7. 1 5 Cm, 1HX 7. 1 8-7. 2 8 (m. 3 HX 7. 6 8- 
7. 7 7 Cm, 2H) 0 

IRCNujol): 3 2 6 0. 2 2 0 0. 1 6 9 7. 1 622. 1 5 9 7. 
1 579. 1497. 1265. 1 1 5 5<n~ l e 

Ci fl Hi 7 N0 5 S<hbT 
tm&OO: C, 6 1. 44; H, 4. 6 1; N, 3. 7 7; S.8.6 3 
C61.47; H. 4.6 9; N, 3.7 1; S, 8. 6 0 

(2) <k^-%(nb-2 7)«rl£SfeW7C2)i:EI*iwlD*^«fr«Ci:I= 
<fc*>aW®KHa-3 D^So 0BUP9 2 9O 

S6j&: 2 0 8-2 1 0°C 

I HNMR(CD 3 OD): ff3.8 2Cs. 3HX 6 . 2 8 Cd, J = 1 5 . 8 H 
z,lHX 6. 9 0-7. 0 4Cm, 3 HX 7. 0 9 - 7. 3 0 Cm, 4 H). 7.6 
5-7. 7 4 Cm, 2H) 0 

IRCNujol): 3 24 0. 2 1 9 0. 1 6 9 0. 1 6 1 3. 1 5 9 6. 

1580. 115 5cnr l „ 
7tmftffimC%): CigHisNOsSiUT 

fttMW): C, 6 0. 5 0 ; H, 4. 2 3 ; N, 3. 9 2; S, 8. 9 7 
mfflWW): C, 6 0.3 4; H, 4.4 1; N, 3. 9 5; S. 8. 9 8 
C3) 4b^4»(na-3 l)&nMM3C3)0OtmmzEJ&ZitZ>£B1ft 
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4SK.I-3 6)*<»£*i*o (W8 1%) 
1 5 It! 

'HNMR(DMSO): <5 3 . 8 0 (s, 3 H). 6. 3 3 (d, J = 1 5. 8Hz, 
1H). 6.73(d, J = 15.8Hz,lHX 7. 0 2-7. 3 6(m, 6HX 
7. 6 6-7. 7 5(m. 2HX 9.2 2(br s.lHX 1 0 . 4 0 (br s, 1 H). 
1 0. 8 2(br s, 1H) 0 

I R (Nujol) : 3330. 3280. 3170. 2200. 1650. 
1 6 1 7. 1 5 9 7. 1 5 8 1. 1 4 9 9. 1 1 4 5. 1 1 2 7cnr 1 0 
7cl?#tfHi(%): Ci8H 16 N 2 0 5 S • 0. 2H 2 0ibt 
ff#fit(%): C 5 7.5 0; H, 4. 4 0 ; N.7.45; S, 8. 5 3 
H«H6(*Q: C, 5 7. 5 0; H,4.62; N.7.37; S, 8. 3 3 

mmm 2 9 

(2E)-5- [3-(2-t7W;i/*-;i/7;;)7x-;i'] ^> h 
-2-x>-4-f;h KnWKl -3 7) 




(Ha -32) ( 1 -37) 

(1) >fb^(nb-2 D$2-t7f;ww-;^07'f K*ffl^ 
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^5 8%) 

1 5 6-1 5 8°C 

l HNMR(CDCl s ): 53.78(s,3HX 6. 2 8 Cd, J = 1 5. 8 Hz, 
1HX 6.9 2(d, J = 15. 8Hz,lHX 6. 9 80s, 1HX 7.0 9- 
7. 18 Cm, 4 HX 7. 5 4 - 7. 9 5 (m, 6 HX 8. 3 9 (d, J = 1. 8 Hz, 
1H) 0 

IR(Nujol): 3 24 0. 2200. 169 5. 16 17. 1157 
cm _1 0 

5c^«fffi(%): C«Hi 7 NO*S£l/r 

ff-»«SW): C. 6 7. 5 0 ; H, 4. 3 8 ; N, 3.58; S, 8. 1 9 
mmmC%): C. 6 7, 2 7; H, 4. 5 7 ; N, 3. 5 3 ; S, 8. 1 4 
(2) fi:^«Cnb-28)*««7C2)^Kflll=fti*^«l , r*-i:K: 

«fct)Bfi«r«J(IIa-3 2)£^£ft«o (4W8 9 90 
BA: 2 0 4-20 7°C 

1 HNMR(CDsOD): <5 6 . 2 5 (d. J = 1 5. 8 Hz, 1 H). 6.9 1 
Cd, J = l 5. 8 Hz, 1H). 7. 1 0-7. 2 8Cm, 4H). 7.53-7.7 
9 Cm, 3 H). 7.8 8-8.0 2 Cm, 3 H). 8 . 3 5 Cd, J = 1 . 6 Hz, 1 H) e 

IRCNujol): 3 2 5 0. 2 2 0 0. 1 6 8 8. 1 6 1 7. 1 5 8 3. 

115 7cm- l o 
7tmft$tmC%>. C 2 iHi 5 N0 4 S • 0. 2H 2 0<hbT 
ffMC%): C, 6 6.2 0; H. 4.0 7; N.3.68; S, 8.4 1 
HMW): C.66.51; H, 4. 4 0 ; N, 3. 5 8 ; S, 8. 4 9 
C3) -fk^Cna-3 2)&nMM3<:3X&)tmmizK]&-fZ>tE&}%! 

(I-3 7)^ft«o mmi8%) 
ftm&z 9 1-9 3°C 
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1 HNMR(DMSO): 6 6 . 3 2 (d. J = 1 5 . 8 Hz, 1 HX 6.7 2(d, 
J = 15.8Hz,lH) > 7. 0 8-7. 3 4 (m, 4HX 7.5 8-7. 8 6 (m, 
3 HX 7 . 8 6 - 8 . 2 2 (m, 3 HX 8 . 4 7 (s, 1 HX 9 . 1 4 (br s, 1 
HX 1 0. 7 9(br s, 2H) D 

IR(Nujol): 324 0. 220 0. 164 8. 161 4. 157 8. 
115 5. 113 lcm^e 
5c?l##Tffi(%): C 21 H 16 N 2 0 4 S • 0.5H 2 Oilt 
ffJMt(K): C 6 2.8 3; H.4.27; N.6.98; S.7.99 
HIHIW): C, 6 3. 0 3 ; H. 4. 6 1 ; N, 6. 5 8 ; S.7.68 

Hi 3 o 

C2E)-5- [3-(4-7Mo7x-MM-^7 5 ;)7x-;l/] 
^> h- 2 -x.>- 4 7 t Ko^AS?(I -3 8) 



(1) ^%(nb-2 1)*p-7Mn^>'t*>7;l/*-;i/^a7'i' K 

& 0 0&^8 1%) 

1 4 7-1 4 9°C 




(lb -29) 




(H a -33) 



(I -38) 
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*HNMR(CD CI3): 53.79(s.3H). 6.3 1(4 J = 15.8Hz, 
1HX 6- 8 0Cs,lHX 6.95(d,J = 15.8Hz.lHX 7.0 7- 
7 . 1 9 (m, 6 H). 7 . 7 2 - 7 . 8 4 (m, 2 H)„ 

IR(Nujol): 3 3 1 0. 3 22 0. 2 19 0. 17 17. 1710. 
169 4. 161 7. 158 8. 117 4. 116 7. 1 1 5 5^ 

TtmftffimCM: Ci 8 H 14 N0 4 SF<i:UT 

fttMCK): C, 6 0.1 6; H. 3.9 3; N, 3.9 0; S, 8. 9 2 ; 
F, 5. 2 9 

IBMCK): C.6 0.17; H. 4.0 1; N. 3.8 5; S,9. 2 1; 
F, 5. 3 1 

(2) fl:£r#(Hb-2 9)*««7C2)iR«^Jn*^»-r«<i:Btt 
%(Ea-3 3>*^&tl5o 
Bu5: 18 5-1 8 6*0 

^NMRCCDsOD): 56.28(4 J = 15.8 Hz, 1 H). 6.9 3 
(4 J = 15. 8Hz, 1H). 7.10-7. 3 2(m,6H). 7.75-7.8 
8 (m, 2 H) 0 

IR(Nujol): 3 25 0. 2 1 9 0. 1 7 0 8. 1 6 8 0. 1 6 1 4. 
1 5 9 9. 1 1 6 5. 1 1 4 8 cur 1 ,, 

IMLIW): C, 5 9.13; H. 3. 5 0; N. 4.0 6; S.9.28: 
F, 5.5 0 

mmm%}: C 59.11r H. 3. 6 3; N, 3.9 7; S.9.39; 
F, 5. 4 6 

( 3 ) 4t&® ( n a - 3 3 ) &mmm 3 C 3 ) (a) t MMlZ KJfc-f 3 1 S WW 
(I-38)^n«o 0I»9 6%) 
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7 4°C 

'HNMRCDMS O): 6 6 . 3 3 (d, J = 1 5 . 6 Hz, 1 HX 6.7 4(4 
J = 1 5 . 6 Hz, 1 HX 7 . 0 9 - 7. 5 2 (m, 6 H)> 7.7 6- 7.9 2 (m, 
2HX 9.24(br s, 1HX 10.60(br s.lHX 10.8 4(br s,l 
H) 0 

IR(Nujol): 324 0. 220 0. 164 7. 161 4. 159 2. 
1 1 6 3. 1 1 5 2. 1 0 9 Ocr'o 

mmm3 1 

(2E)-5-(3- / <> > /^V7; J 7i^;VK> h-2-^>-4- 
J fc Ko+tAI(l-3 9) 



(n b -21) 




CEC A>/C00Me 





(1) '-y^ (2) 
NHCOPh 

(n b -30) 



() ^. CEC ^/C00H ^ ^^ CEC/ ^C0NH0H 

NHCOPh NHCOPh 
(n a -34) 

(I -39) 



(2) tmn^fcrn-f % tmwmciib- 3 o)*<»£nso ok* 9 5%) 

144-146 °C 

'HNMRCCDCl,): 6 3 . 7 9 (s, 3 H). 6. 3 1 (d, J = 1 5. 8 Hz, 
lHk 6. 9 8 (d, J = 1 5. 8 Hz, 1 H\ 7 . 2 3 - 7 . 7 1 Cm, 6 H\ 
7.8 0-7.9 3 Cm, 4H) D 
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IRCNujol): 3 24 0. 2 20 0. 17 11. 1 6 53. 16 19. 
15 8 0. 15 3 7. 1 1 7 5or l o 

5c*^«rttW>: C 19 Hi 5 N0 3 <tbT 

WtWW.C%): C74.74; H.4.9 5; N.4.5 9 

nmm.t%}: C, 7 4. 6 2 : H, 4. 9 8 ; N, 4. 5 5 

(2) ^®(nb-3 0)*IU6M7(2)i:EI«lKiiD*»*-r*^B» 
Mna-3 4)<&ib^o (t$9 6%) 

HA: 2 3 2-2 3 4°C 

l HNMR(DMSO): 6 6. 3 6 (d, J = 1 5. 8 Hz, 1 H). 6.94CJ 
= 15.8Hz,lH). 7.24-7.68(1, 5H). 7.7 8-8. 0 7 Cm, 
4H). 10.3 9(s, 1H) 0 

IRCNujol): 33 0 5. 2 19 0. 1 6 8 0. 1 6 5 2. 1 6 1 2. 
160 0. 157 8. 153 0. 120 5cm- 1 o 

5tm5t%tm%)- CxsHisNOs • 0. 2H 2 0£bT 

ff3MC%): C, 7 3.3 1; H.4.5 8; N, 4. 7 5 

mmm.C%}: C, 7 3. 4 9 ; H, 4. 6 0 ; N, 4. 7 9 

( 3 ) -f (Ea-3 4) ZMMffl 3 ( 3 ) (a) £ mm tcMS"T 3 t E mm 
(I-3 9)^#^5o 

frM&: 14 2°C 

I HNMR(CD 3 OD): 5 6. 3 3 (d, J = 15.4 Hz, 1 H). 6.89 
(d. J = 15.4Hz, 1H). 7. 22-7. 7 6 (m, 6 H). 7.88-7.9 
8 (m, 3 H) 0 

IRCNujol): 3 2 7 5. 2 1 9 5. 1 6 4 8. 1 6 1 8. 1 5 8 0. 
15 3 Scm^o 

mmm3 2 
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2-^-4 --TV t Fo+tAg?(I -4 0) 

, Csc/ <^/C00He 

(Hb-21) 






(1) (2) 

NHC00CH 2 Ph 

(lib -31) 



CEC /^/C00H ^^ CEC ^/ CONHOH 

> 

(3) 

NHC00CH 2 Ph NHC00CH 2 Ph 

(Da -35) ( 1 -40) 



(1) 1)£5 lmg(2 5 0 //M\ ^WUh^J 
Omg(lmM). ^y^W^^^M^^P^-f Flml(7.5mM) 

ffiM-T§i:a^(nb-3 1)7 lmg(2 1 2 //M. iR^8 4%)jW#£ft 

So 

^NMRCCDCls): 53.78(s,3H), 5.2 1(s,2HX 6.31 
(d, J = l 6 Hz, 1HX 6. 9 6 (d, J = 1 6 Hz, 1HX 7.18-7.5 
'7(m, 9H) 0 

(2) tt£r%(nb-3 i)%mmm7 C2)tmmizi)n7kftM-tz> tmft 

tKna-3 5Wnt>ti2>o (iR^9 6%) 
190. 0-190. 5 °C 

'HNMRCCD Cl 3 ): 55.22(s,2H)> 6 . 3 2 (d, J = 1 6 Hz, 1 
HX 7. 0 5(d, J = l 6 Hz, 1HX 7 . 2 0 - 7 . 5 8 (m. 9 H) D 

7U*##fiI(%): C 19 H 15 N0 4 • 0. lH 2 Oibt 
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ff-KLflLW): C, 7 1.0 2; H, 4. 7 1 ; N, 4. 3 6 
HiBHEOO: C 7 0.6 0; H. 4. 8 2; N. 4.61 

c 3 ) fc&b (na— 3 5 ) %nmm 3 c 3 ) (a) t mm icrjs-t s t s ft ^ 

(I-4 0)WWo (JR^5 4%) 
13 9-14 4°C 

X HNMR(DMS O): 55.16(s,2H), 6 . 3 4 (d, J = 1 6 Hz, 1 
H) x 6. 7 4(d, J = 16Hz, 1HX 7 . 1 4 - 7. 6 4 (m, 9 H) e 

mmm s 3 

(2E)-5- [3'- [3"-(3"\ 4'"-^ F^->7x-^)/o 
1(1-41) 




(I -41) 



(1) -fb^3 7 1. 2 8 6g(6. 1 7mmol)©^by fU^M2 5 
mirc^-^if Kl. 8 9ml(2 1. 6mmol)*fiQX.5o 0 
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R«**«£E««tb> 1^5^ K*»*„ SiJ©^§§{" 
-fb^CHb- 21)0. 400 g( 1.2 7mmol)©^^-^-9->-^3 Oml^ffl 
«tU 0.6 2 7mol/l NaHC0 8 »&2 0 0ml£$tegfl§3EU;fc&*n5 

if-^£2Nffi&C#EUTW«Jl£7KN 5 %NaH C 0 3 7k?&&. 7k. A 

h^7 7^f-lU?)»m Sixf;l/-x-f^-^t>i^)BSB B B 
•T8<hg^%(nb-3 2)0. 3 5 8 5g(0. 9 1 6mmoU JR*7 2*6)*<« 

SL£: 1 2 7-1 2 9°C 

'HNMR(CD Cl 3 ): 6 3 . 7 9 (s, 3 H). 3.92(s,6HX 6.3 1 
(d, J = l 5. 5 Hz, 1H\ 6. 4 2 (d. J = 15. 5 Hz, 1HX 6.8 2- 
7. 4 7 Cm, 7 H). 7 . 6 0 - 7 . 8 7 (m, 3 H) c 

IR(KBr): 3 6 6 0-3 1 0 0. 3 3 7 0. 3 0 0 0. 2 9 4 5. 
28 4 0. 2 1 95. 17 25. 1672. 1652. 1618. 159 
5. 1580. 1538. 1 5 1 2 o 

^m^mc%y. c iJ H il No 5 tit 

WJMIW): C, 7 0. 5 8 ; H, 5. 4 1 ; N, 3. 5 8 
»Ifit(%): C, 7 0. 3 6 ; H, 5. 5 9 ; N, 3. 7 2 

(2) it^minb-z 2)*nmmi(2)tnmzixxfofti&-rztmto 

«l(na-3 6)*<#ftn5o (W9 6%) 
12 1-12 2°C 

'HNMR(DMSO): 5 3. 8 l(s, 3H), 3.8 3(s,3HX 6.36 
Cd, J = 1 5. 8 Hz, 1 H). 6. 6 8 (d, J = 1 5. 6 Hz, 1 H). 6.9 4(d, 
J-l 5. 8Hz, 1HX 7. 0 2(d, J = 8. 4Hz, 1 H)> 7.15-7.2 
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9Cm. 3HX 7.40(tJ=8.0Hz,lHX 7 . 5 5 (d, J = 1 5 . 6 Hz, 
1H). 7.6 2-7.7 2(m,lH), 7. 9 4(br s, 1HX 10.2 8(br 
s, 1H), 

I R(KBr): 3 6 40-2 0 0 0. 3 3 6 0. 2 9 6 0. 2200. 
1 69 0. 1 6 60. 16 1 8. 15 48. 15 12c 

7D^M(%)t C 22 Hi9N0 5 . 0. 2H 2 0<!:UT 

ff^md%y: C 69.36; H, 5. 1 3 ; N.3.68 

nmmW)'- C, 6 9.2 4; H, 5.17; N, 3. 6 7 

(3) {k^Clta-3 6)9 0mg(0. 2 2 9 mmol)©DMF^$E(2 0ml) 
f^Jc^T-Ch V^JlsT^ >3 5 #1(0. 2 5 2mmol)<bWS CD • HCKl 
_ ^ JV - 3 _ ( 3 _ & y i-)VT ^ J "f o b°;U) 757 "J 4 ^ FlttS^tO 4 
8mg(0. 2 5 2mmol)<tHO-Su(N-b Fo^^A^R-f S F)2 6. 
4mg(0. 2 2 9raol)*HDiL«o M&T* 1 B#Pb1«^. h U^/UTS > 
224 #1(1. 6 Immol). b Ko^Wl/T S y*g®MS8 0. 5mg(l. 1 6m 

■oD*jnit«o »T««a»«itf'fc»x Kfom&wm^^t 2 N*g 

>3 5 #1(0. 2 5 Immol) <tWS CD— H CI 4 8. 4mg(0. 2 5 2 
mmol) £HO-Su26.9mg(0.234 mmol) £2lQX. S o M^T' 1 B#IBHK# 
bfcm. h !lxW $^224#1(1.6 lmmol)b Fd + WVT ^ >*I 
Wm8 0. 5mg(l. 1 7mmol)£fi[ix.5o t&^&V&te&l&Vtt* Kfc 

$K 1-41)16. 2mg(0. 0 4 lmmol). MS 8 4%. flW&l 5%)# 
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'HNMR(DMSO): 5 3.8 1(s,3HX 3.8 3(s,3HX 6.3 6 
(d, J = l 5. 8Hz, 1HX 6. 6 0-6. 8 7 (m, 2 H). 7.0 2(d, J = 
8.4Hz, 1H\ 7. 14-7. 3 0(m, 3HX 7 . 3 8 (t. J = 7 . 7 Hz, 
1HX 7. 4 5-7. 7 3(m, 2H), 7 . 9 6 (br s, 1 H). 9.2 2(brs, 
1H), 1 0. 2 6(br s, 1HX 1 0. 8 8 (br s, 1 H) c 

LSIMS m/z= 3 9 3 [M + H] 
###11 



(1) 1^12 5. 2 0 g (0.15 3mol) 6 0 Omlizm 

«¥U 5 %NaHC0 3 ^8 0 Oml^^^'NaHCOal 5 g^*DX.T^b<^ 
f£-T5o 'O-fcrVX/l/*-/!/^ P^-f K 4 8. 7ml (0. 3 8 2mol) © 

^^v?&tt8 omi^m^ t-^o < QtiQUtz'^ mimmmw-fZo 

xy-'v*-* >^e»W^H B B UT>fh^%2.2 9. 2 4 g ( 0.0 9 5 8moU 
iR^6 3%) *n%o m& : 9 0-9 2°C 

1 HNMR (CDCls) S : 1.36 (t, J=7. 2Hz, 3H); 4.33 (q. J=7. 2Hz, 2 
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H); 6.98-7.10 (m, 1H); 7.32-7.58 (m,4H); 7.64-7.74 (m, 1H); 7.77-7. 
98 (m, 3H); 10.7 (brs, 1H) 
IR (EBr) : 2980, 1678, 1601. 1588 
7G5fcfr#Ht W) Ci 5 Hi 5 N0 4 S^bT 
fHM£ :C 59.00; H.4.95; N.4.59; S, 10. 50 
Hai!HE:C, 58.88; H.5.00; N.4.58; S, 10. 20 

(2) mmmmr. it&®2 2 8. 8 5 g co. 0 9 4 5moi) ©thf^ 

^3 0 0mliC7X^bT;U^-^A'j^^A5.32g (0.14 0mmol) & 

4£j_3 2 2. 3 4 g CO. 0 8 4 8moU JRsP9 0%) ^i5a : 1 2 7 
-128°C 

iHNMR CCDCla) : 2. 05-2. 21 (brm. 1H); 4.37 (d, J=5. OHz, 2H); 
7.03-7.15 (nr. 21); 7. 17-7. 33 (m, IB); 7.33-7.59 Cm, 4E); 7.70-7.81 
(m, 2H); 7.94 (brs, IE) 
I R (KBr) : 3440, 3070, 2805, 1583 
TumftVtm. (%) CisHisNOsS^bT 
ff-JUB : C, 59. 30; H, 4. 98; N, 5. 32; S, 12. 18 
: C, 59. 06; H, 4. 94; N, 5. 52; S, 11. 89 

(3) 4b£$J3_ 2 2. 0 6 g (8 3. Smmol) 0M/fl/^M15 0 0 
ilC*l/**5-^-^4A (»*> 44gik'y^^^^^ 
- b 3 2. 5 g (15 lmmol) £ftr*.TSfiT? 7 Q&tB&L&'fZo 
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tSi-fb^ (I I I— 1) 2 0. 4 6 g (78. 3mmol. JRs?s9 4%) £ 
mZ> 0 m&: 1 2 0-1 2 2°C 

X HNMR (CDC1 3 ) d .-7.10-7.24 (m, 1H) ; 7.40-7.65 (m, 5H); 7.71 
(d, J=8.4Hz, 1H); 7.84-7.98 (m. 2H); 9.83 (s, 1H) ; 10.83 (brs, 1H) 
I R (KBr) : 3130, 2840, 2755, 1678, 1603, 1581 
5£*#*Ha (%) CisH,,N0 8 sibT 
ffMW. : C, 59. 76; H, 4. 24; N, 5. 36; S, 12. 27 
mmm : C, 59. 59; H, 4. 30; N. 5. 34; S. 11. 99 
#»W2 




•COOEt 

* 11 ;i — > 




(1) (2) 
NH 2 4 NHS0 2 Ph 5 



CH 2 0H ,^^CH0 
> 





(3) 

NHS0 2 Ph 6 NHS0 2 Ph (IE- 2) 

(« : 9 0%) *»fce : 7 5 - 7 8 °C 

'HNMR (CDCls) 6 : 1. 36 (t, J=7. 1Hz, 3H) ; 4.36 (d, J=7. 1Hz, 2 
H); 7.12 (brs, 1H); 7.27-7.62 (m, 5H); 7.66-7.74 (m, 1H) ; 7.74-7.8 
8 (m, 3H) 

I R (KBr) : 3230, 2980, 1692, 1610, 1590, 1472, 1345, 1295, 1180, 
1163, 1092, 759, 718, 685, 582, 553 
ybmfttirm (%) C 15 H 15 N0 4 S<t bT 

: C 59.00; H, 4. 95; N,4.59; S, 10. 50 
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: C, 58. 74; H, 4. 99; N. 4. 54; S, 10. 45 

! HNMR CCDCls) 5 Cffi£j£%©&©) J 1-90 Cbrs, 1H); 4.60 (s, 2 
H) ; 6. 83-7. 31 Cm, 4H) ; 7. 08 (brs, IE) ; 7. 35-7. 60 Cm, 3H) ; 7. 70-7. 8 
5 Cm, 2H) 

ca) ik&mfL&mmmi C3) tmmi^fc-2s*txEmt&® ci 1 1 

-2) : 8 3%) £#£*ifc 0 : 1 0 4-1 0 5°C 

i H NMR CCDCls) 5 ; 7.17 Cbrs, 1H); 7.26-7.70 Cm, 7H); 7.76-7.88 
Cm, 2H); 9.92 Cs, 1H) 

I R CKBr) : 3180, 2910, 1678, 1610, 1590, 1448, 1428, 1392, 1346, 
1168, 1148, 1091, 728, 685, 588, 552 
7tmfrVti& C%) Ci 3 HnN0 3 S^bT 
fff-IHft : C, 59. 76 ; H, 4. 24 ; N, 5. 36 ; S, 12. 27 
: C, 59. 53; E.4.16; N.5. 23; S, 12. 28 
3 

/^.COOEt /^WCOOEt 



H 2 nA^I ^ (1) ' PhS0 2 NHA^J 



8 (2) 



0CH 2 OH /^CHO 
g (3) ' PhSOaNH-k^ (nt- 3 ) 

ci) 4t&mTj£i&%mi ci) tmmz7.j\'*—Mt-tz> t4t&m$_ 

im&ti* OR*?*: 8 6%) o Biu£: 1 8 2-1 8 3°C 

• HNMR CCDCls) 6 : 1. 36 Ct, J=7. 2Hz, 3D; 4.33 (q. J=7.2Hz, 2 
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H); 7.09-7.19 (m, 2H); 7.23 (brs, 1H); 7.40-7.62 On, 3H); 7.80-7. 
98 (nr. 4H) 

I R (KBr) : 3235, 2990, 1692, 1610, 1513, 1411, 1343, 1318, 129 
2, 1158, 1092, 923, 765, 720, 688, 582, 567 
TtmftVtm (%) C 15 H 15 N0 4 S£bT 
it3Ht : C.59.00; H.4.95; N.4.59; S, 10. 50 
mmm : C 59. 19 ; H, 5. 06; N, 4. 58; S, 10. 22 

(2) TK^bT^^^-^AUf-^AS. 9 3 g (0.10 4mol) OTH 
Fi^&l 0 0ml{C>fb^8.1 5. 4 4 g (0.0 5 0 6mol) ©THF 
m&l 4 0ml£v£-? < DiTt^o iat4 0OT^U;t, #%^J 

l (2) tm^omm^n^^ ^.-^j^-^^-y-w^m^^^ 

SSit-S tik&m 9. 13.31g (0.0506 ioU W : 10 0%) 
■ibmZti&o Su&: 6 9.5-7 1.5°C 

r HNMR (CDCla) <5 : 1.78 (brs, 1H); 4.62 (s, 2H); 6.92 (brs, 1 
H); 7. 00-7.12 (m,2H); 7.18-7.30 (m, 2H); 7.35-7.60 (m, 3H); 7.73 
-7. 84 (m, 2H) 

I R (KBr) : 3420, 3150, 2940, 2870, 1613, 1515, 1340, 1312, 115 

5, 1092, 688, 582 

5tmft$rm (%) CiaHjsNOsS^bT 

ItJMt : C, 59. 30; H.4.98; N.5.32; S, 12. 18 

mmm : C, 59. 41 ; H, 5. 05; N, 5. 48; S, 12. 07 

(3) 4fci^$l9£#%Ml (3) tmmi~Rfois-&2> Ht&m (III 

-3) ibmznz mm 6 6%) 0 

®t&: 1 3 5. 5-1 3 7°C 

'HNMR (CDCls) 6 : 7. 20-7. 29 (m, 2H); 7.43-7.64 (m, 4H); 7.72 
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-7.83 Cm, 2H>; 7.85-7. 94 (m, 2H); 9. 88 (s, 1H) 
I R (KBr) : 3235, 2845, 1688, 1599, 1582, 1342, 1311, 1290. 121 
9, 1155, 1088, 910,829, 721, 682, 628, 582, 563 
TtmftVrfe (%) CxsHnNOsSi: UT 
ffftMK : C, 59. 76 r H, 4. 24; N, 5. 36; S, 12. 27 
: G, 60.00; H.4.39; N,5.35; S, 12. 05 

HeO-K^mz (1) * Heo J^^NflS0 2 Ph (2) 
10 I! 

HeoA^LNHSOzPh (3) " HeO -L^^NHS0 2 Ph 
12 -(DT-4) 

(1) tt&m 10 1 9. 7 S CO. 1 Omol) \Z$m.*nj- V U £ A2 5. 
2g (0.3 Omol) *tK3 0 0mli-^L//c^^nx.Tm^.-e3 0# 
H8Ef$-r&o ^^i^>5 Oml^iJOX-T^ ^StdbT^^^vt* 
yx/l^=.;l^n5-f Fl 5. 3ml CO. 1 2mol) ©^*^V*ft5 

omi^sn^^o mm.-vimmmwisKWi, wm^^tsmm^iia^x 

fTtttv S^JSfe«JJ,3 3. 6 g CO. 0 9 9moU fiiR* : 10 0%) 

C2) -fb^ 113 1.3 s C9 2. 8mmol) ©THPgjft3 0 OmliCTk 
mtT)V = — ^ A »J 3^ ^ 3 . 5 3 g C 9 3 . 0 mmol) £ 1 B#HELfc*r>tf 
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AL77g (4 6.6mmol) ZImtLZo izmm*±tf 4 0°CT 
3 0#BIk 4 5°CT'3 0^. 5 5°C-e4BtP^^$i±^o Km%t%: 0 

mm, mrn-t^o mbtifcm&mi 2^x-f;i/t-2~3 

Bl^#-r^<hJt^^g>iSl^b^%l 2 2 8. 0 g (8 6.6mmoU 9 
3%) #^£*l5o Ctl^±ffl^iir-riC^©S]S^#t-o 
il^ : 1 1 2-1 1 4°C 

1 HNMR (CDCI3) 6 (fflM^O^-^) : 3. 74 (s, 3H); 3.83 (s, 3 
H);4.26 (s, 2H); 6.66 (s, 1H); 6.74 (s, 1H); 7.34 (brs, 1H) ; 7.3 
8-7.64 (m, 3E); 7. 66-7.80 (m, 2H) 

(3) n&mi 2^#%mi (3) tmmKK^^x^ it&m a i 

1-4) mm : 5 4%) i)<%&Mo ffil^ : 140 — 142 °C 
1 HNMR (CDCI3) 6 : 3. 87 (s, 3E); 3.95 (s, 3H); 6.94 (s, 1H); 
7.32 (s/ IB); 7.37-7.60 Cm, 3H); 7.76-7.90 (m, 2H); 9.64 (s, 1H) 
I R (Nujol) : 3130, 1650, 1604, 1580, 1519 
5c*##fffi (%) C 15 H 15 N0 5 Si:bT 
ftmii : C, 56. 06 ; H, 4. 71 ; N, 4. 36 ; S, 9. 98 
: C 55. 93; H, 4. 72; N, 4. 39; S, 10. 02 
5 
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l l 

S0 2 Ph S0 2 Ph 

15 cm- 5) 



m-. 4 8%y &mz>o 1-29-13 i°c 

J HNMR (CDCls) 6 : 6. 90-7. 04 Cm, 1H); 6.97 (brs, 1H); 7.23-7. 
34 Cm. 1H); 7. 36-7. 60 Cm, 4H);7.68 Cdd, J=8. 2, 1. 0Hz, 1H); 7. 72-7. 
82 Cm, 2D 

I R CKBr) : 3260, 3060, 1582, 1472, 1449, 1400, 1334, 1168, 115 
8, 1091, 902, 758, 723, 688, 588, 550 
TtmftVrB CM) Ci 2 H 10 BrN0 2 S(i:bT 
ft-3t<t :C,46.17; H.3.23; N.4.49; S, 10.27; Br. 25.60 
mmm : C 46. 12; H, 3. 20 ; N, 4. 51 ; S. 10. 23; Br, 25. 72 

C2) 1 4 2 9. 7 9 g C9 5. 4mmol) CD^O-if 0 0ml 

IZ b V^JVT^ >8 Omli'^^AtfX h 'J7x-l/>^7<f V 
^^rj^-f FO. 6 7 1 g CO. 9 5 6mmol) £3t>fcm0:0 9 1 g 

CO. 4 7 8mmol) t -fw^fA/Tfi/^ — ^ 1 6. 7ml C2 8 7mmol) 

T»MbTgMl 5 5. 1 9 g CI 8. ImmoU : 19%) 



-100- 



WO 93/12075 PCT/JP92/01593 



1 HNMR (CDCI3) 6 : 3. 11 (t, J=7. 3Hz, 1H); 4.92 (d, J=7. 3Hz, 2 

B); 6. 67 (s, 1H); 7.17-7.63 (m, 6H); 7.77-7.90 (m, 2H); 8.07 (d. 
J=8. 0Hz, 1H) 

(3) it&M 1 5 1 (3) ilsI^^^jS^-ti-T. fcis® (I I 

i-5) mm 8 2%) 0 1 0 8- 1 0 9°c 

'HNMR (CDCI3) 6 : 7. 20-7. 70 (m, 7H); 7.70-7.86 (m, 2H); 8.25 
(d, J=8.6Hz, 1H); 10.53 (s, 1H) 

I R (KBr) : 3060, 2920, 1668, 1605, 1575, 1525, 1365, 1238, 118 
0, 1151, 1130, 1089, 1051, 751, 745, 719, 588, 578, 562, 549 
jbmftVrm (%) dsHnNOaSirLT 
ff^Hit : C,63. 15; H, 3. 89; N, 4. 91; S, 11. 24 
»>Jii : C 62.95; H, 3.94; N.4.93; S, 11. 09 

•I r^^I 





(1) (2) 
NH 2 16 NHS0 2 Ph 17 



C=C-CH 2 0H f^yC=C-Cm 
> 





(3) 

NHS0 2 Ph NHS0 2 Ph 

18 (m-6) 

(l) fc&m i 6 i (i) kmn\zm.fots j £z>z.t\z&io^ \t 

&mi 7 mm ■. 8 3%) &mz 0 1 0 1 - 1 0 2°c 

1 HNMR (CDC1 3 ) 6 ; 6. 92 (brs, 1H); 6.93-7.14 (m, 2H); 7.35-7. 
64 (m, 5H) ; 7. 73-7. 88 (m, 2H) 
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I R CKBr) : 3241, 328G, 1590, 1479, 1395, 1330, 1157, 1091, 928, 
778, 721, 685, 550 5c*#«ffc C%) C 12 H 10 NI0 2 Si UT 

m-mmiCAQAZ; H.2.81; N.3.90; 1,35.33; S.8.93 

mmm : C.39.93; H.2.88; N, 3. 94; 1,35.46 ; S, 8. 71 

(2) ib&bl 7£##ffl5 (2) £Mfl|lwE&££aSl/ (SfSNFlStt 
3WfcWrF2l#IH) . fc#*UJL*tttt* «W: 6 3%) iL/TUb 

'HNMR (CDCls) 5 : 1. 94-2. 03 Cm, 1H); 4.47 (d, J=5. 8Hz, 1H); 
7.00-7.04 Cm, 41); 7.15 (s, 1H); 7.56-7.60 (m. 3H); 7. 72-7.85 (m, 
2H) 

(3) it^m 1 8 i C3) trnm^wfoBUfciztt-tt^ mwt 

&m (I I 1-6) im&ti* : 2 6 %) o Sj& : 13 6-13 
8°C 

X HNMR CCDC1 3 ) 8 : 7. 10 (brs, ID ; 7.17-7.40 Cm, 4H); 7.40-7. 
65 Cm, 31); 7. 75-7.88 Cm, 2H);9.40 Cs, 1H) 

13 CNMR CCDC1 3 ) 5: 88.45, 93.69, 120.62, 123.95, 125.15, 127. 
18, 129. 31, 129. 88, 129.97, 133.45, 137.11, 138.63, 176.71 
I R CKBr) : 3190, 2180, 1628, 1580, 1504, 1415, 1349, 1172, 115 
2, 1021, 938, 781, 758, 721, 689, 676, 585, 552 
TtmftVrm CM) C 15 HnNO 3 S-0. lE 2 0i:UT 
9tWm : C, 62. 75 ; H, 3. 93 ; N. 4. 88 ; S, 1L 17 
mmm. : C 62. 69; H, 3. 88; H, 4. 90; S, 11. 10 
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21 (m- 7) 



(lymmmmy, s-n y-2-i-y h^mi 9 2 5. 2 g cms 

8 0%. 1 0 8mM) £-2 5 0ml©7 7 -;WCMi§£-fe!:T. SlfTF. 

T i >1 2 Oml (10 8mMx 8) , <>-tr >x/U*— n ^ K2 
7. 6ml (10 8mMx2) *2J0*T\ lflT4BtH9E^t5o RJ6# 

igft^ ^ U >-x-f;l/ i 0 S^b^^It^ 9 ilfc^lO 1 1. 78g 
(3 4. 5mM N J&sp : 3 2%) #»&ft5 0 Si£ : 1 7 0 - 1 7 2°C 

'HNMR (CDC1 3 ) 6 : 3. 91 (s, 3H); 7.32-7.62 (a, 5H); 7.75-7.90 

(m, 4H); 8.09 (s, 1H); 8.50 (s, 1H); 10.40 (s, 1H) 

I R (Nujol) : 3130, 1680, 1513 

5c£##Hi (%) C, 8 H 15 N04S<J: LT 

KM : C 63.33; H.4.43; N, 4. 10; S. 9. 39 

mmm : C,63.08; H,4. 48; N, 3.89; S, 9. 19 
(2) 4t&m20*m^ffll (2) i^«lw«7c'U fi^Bfe«B*»5o 
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m: 8 5 M) o 

Wl£l: 14 5-14 6°C 

l HNMR (CDCla) 5 :2. 15-2. 23 Cm, IE); 4.49 Cd. J=5. 2Ez, 2H); 
7. 32-7. 57 (m, 6E) ; 7. 68-7. 84 Cm, 4H) ; 7. 95 Cs, 1H) ; 8. 16 Cs, 1H) 
IR CNujol) : 3450, 3075 
juMftffim. CM) Ci 7 Hi 5 N0 3 S<t IT 
ff-Jftg : a 65. 16; E.4.82; N.4.47 ; S, 10. 23 
mmm : C, 65. 09 ; H, 4. 94; N, 4. 46 ; S, 10. 07 

C3) 4t&to2i&&emi C3) tmm^m^tvx^ s^i^i^o 

cn^^^u^-^^^«kt)lf^SL/T. §Wt CI I 1-7) 
£#5 OK* :87%)oi^:20 5-20 7°C 
X HNMR CCDCls) : 7. 35-7. 54 Cm, 4E); 7. 59-7. 69 Cm, IE); 7.77 
-7.94 Cm, 4H); 8.06 Cs, 1H);8.14 Cs, IE); 9.96 Cs, IE); 10.47 Cs, 
IE) 

I R CNujol) : 3175, 1667, 1511. 1409 
7bM&$rm CM) CitE i3 N03S£UT 
fff-Jftg : C, 65. 58 ; E, 4. 21; H. 4. 50; S, 10. 30 
: C 65. 51 ; E, 4. 24; N, 4. 39 ; S, 10. 21 
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Me Me 

23 (m- 8) 

(i) #%M7 (i) T-i t>titzit&m 2 o *nmm i a cd tnm 
yizxn^mv-c^m 2 2%m% mm-. 92%) „ Busu 124- 

12 5 °C 

1 HNMR (CDC1) 6 : 3. 38 (s, 3H); 3.90 (s, 3H); 7.34 (s, 1H); 7. 
42-7.71 (m, 8H); 7.88-7.96 (m, 1H); 8.42 (s, 1H) 
I R (Nujol) : 1715, 1350 
TtmftVrm (%) C 19 H 17 N0 4 SiUT 
ff nm : C, 64. 21 ; H.4.82; N, 3. 94; S, 9. 02 
: C, 64. 10 ; H, 4. 86 ; N. 3. 87 ; S, 8. 85 

( 2) 2 2 1 (2) tmmiZMTbhX, m&.f&®%nz> 0 

c^x-f^-^t^i^^bt, 4t&®}2 3%nz> mm-. 

9 5 %) o 

Bu& : 1 2 5 - 1 2 6 °C 

1 HNMR (CDCls) 8 : 3. 05 (brs, 1H); 3.27 (s. 3H); 4.88 (brs, 1 
B); 5.09 (brs, 1H); 6.86 (s, 1H); 7.38-7.62 (m, 5H); 7.65-7.75 
(m,4H); 7.87 (d, J=8. 0Hz, 1H); 8.06 (s, 1H) 
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I R CNujol) : 3540, 1334, 1160 
TtmfrVrm (%) Ci 8 H 1T N0 3 S<!: L/t 
ffWm : C, 66. 04; H, 5. 23; N, 4. 28; S, 9. 79 
HSlHi : C66.08; H.5.25; N.4.33; S, 9. 70 

zti^mt^^\y>-^^>^^^^^ x - EQMt&® (III- 
8) QUm : 9 8%) o Sfejt : 1 8 5-1 8 7°C 

iHNMR (CDCla) 6 : 3. 36 (s, 3H); 7.12 (s, 1H); 7.42-7.70 (m, 
8H); 7.98-8.04 (m, 1H); 8.56 (s, 1H); 10.56 (s, 1H) 
I R (Nujol) : 1685, 1626, 1350 
Ttm^m. C%) C I8 H I5 N0 3 S£bT 
#f3fDffi:C,66.44; H.4.65; N.4.30; S, 9. 85 
: C. 66. 24; H, 4. 60 r N. 4. 39 ; S, 9. 81 




THP : T V =7 t K o f =j V 

(1) 7^7^ FlOg (74.6mM) ^60c c©^ /U&^tf 
4cc© *ft^l/>K*#$-ar-t\ QtT3 0»H7^-7^ 
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wtl^^k^^U>«t*9S^bT^b^2_4 2. 3 1 g (15. 3mM. 
IR* : 2 0%) £*f£o 
H£: 1 4 7-1 4 9°C 

*HNMR (DMSO) 6 : 4. 62 (d f J=5. 4Hz, 2H); 5.28 (t, J=5. 4Hz, 
1H); 7.25-7.58 (m. 5H); 7.88 (brs, 1H) 
ybmftffim (%) C 8 H 9 N0 2 iUT 
tt^ffi : C, 63.56; H, 6. 00; N, 9. 27 
mmm : C f 63.26; H,5.99; N, 9. 22 
(2) Jfc&»2 4 2. 1 0 g (13. 9mM) ^THF2 0 mlfccfctfDM 
F 1 4«llcM*-tirTSfit?«EeL/yt3. 4-^h Fn-2H-t°^> 
1 1. 2 5ml (1 3. 9mMx 8. 9) fccktfp- • 1 

7MW2 00 mg (13.9m Mx 0.0 7 6) ^mmm^Un^-t^ 
T— ftJK^-TSo fi£$S^>rt/£5%NaHC037k^&t{::#ieU 

^;U-^*1f>«k*)IS*N&bT*b^jL5. 1. 4 9 g (6. 3mM. 
jR^ : 4 6%) £*§&o fflu& : 9 2-9 4°C 
I R (Nujol) : 3380, 3185, 1647, 1625, 1400, 1388, 1127, 1033 
Ttmftffim (%) C 13 H 17 N0 3 <J:bT 
ftltil : C, 66.36; H,7. 28; N, 5. 95 

mmm c, 66. 33; h, 7. 28; n, 6. os 

1 HNMR (CDCI3) 8 : 1.28-1. 87 (m, 6H); 3.49-3.62 (m, IB); 3.80 
-3.94 (m, 1H); 4.69 (d. J-ll. 8Hz, 1H); 4.75 (brs, 1H); 4.94 (d, 
J=11.8Hz, 1H); 5.96 (brs, 1H); 7.27 ( brs, 1H); 7.34-7.52 (m, 
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3D; 7. 74-7.83 Cm. IE) 
C3) ft^2 5 1.45g C6. 16mM) *1 5ml©THF»JKK* 
^$ii:Tx Tk^bU f 9A7^* - 1 )^4 6 8mg C6. 1 6mMx 2) 

©thf**** i5iicia-e«Tt*o *©*«fi-c 

0^by^U>^T^^-y:TO o C-ehU^^^T^ >2. 5 6ml C6. 
16mMx3) v Ky-ify7^-^^D>J F789/fl C6. 16m 

m) HtiBPLx^ owimiKim-rzo Rj6**i»^^^>w^fc 

»-> a ^l*»j|i^EU W^M^TK. 5 %NaHC0 8 7k$gSU 7k. IS 

*7A^D7h/77^f- litiS I/. jft«©ft^4» 2_6 1 . 3 4 g 
C3. 7 ImMx : 6 0%) £#So 

iHNMR CCDC1 3 ) 6 -. 1.49-1.90 Cm. 6H>; 3.48-3.60 Cm, IE); 3.8 
0-3.92 Cm, 1H); 4.20 Cd, J=6.4Hz, 2H); 4.43 Cd, J=ll. 4Hz, 1H); 4. 
58-4.68 Cm, IE); 4.71 Cd, J-1L 4Hz, 1H); 5.84 Ct, J=6. 4Ez, IB); 
7.09-7.31 Cm, 4H); 7. 39-7.59 Cm, 3H); 7.79-7.90 Cm, 2E) 
C4) Jfc£4»2 6 1.34 g^MtWl 4 CI) fclTOCN-* *7Wfc 

8 4%) 3:#&o 

iHNMR CCDCls) 5 : 1.46-1. 92 Cm, 6H); 2.58 Cs. 3H); 3.46-3.57 
Cm,lH); 3.78-3.91 Cm, 1H); 4.14 Cd, J=14. 0Hz. 1H); 4.36 Cd, J-l 
4.0Hz, IE); 4.58 Cd, J=12. 0Hz, 1H); 4.66-4.72 Cm, IE); 4.80 Cd. 
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J=12.0Hz, 1H); 7.24-7.43 (m, 4H); 7.51-7.68 (m, 3H); 7.83-7.91 
Cm, 2H) 

(5) 4t&m2 7. 1 7 g (3.1 ImM) *2 0ilOTHFi:*»lT^ 

DttlMfct-S^ *Sfe*£it6 9 3mg (2. 3 8mM, JRJ$ : 7 6%) 3&< 
Mt>*l3o Ik£ : 7 9-8 0°C 

I R (Nujol) : 3530, 1165, 1089, 1008, 574 
TZmftVrm. (%) C 15 H 17 N0 3 S<i:UT 
ff»ffi : C61.83; H.5.88; N, 4. 81"; S, 11. 00 
£8HB : C61.65; H.5.87; N.4.80; S, 10. 75 

1 HNMR (CDCls) 6 : 2. 55 (s, 3H); 4.23 (s, 2H); 4.86 (s, 2H); 
7.15-7.48 (m, 4H); 7.55-7.72 (m, 3H); 7.82-7.91 (m, 2H) 

(6) ib£^2 8£#%flii (3) tmmizmitv, hm^#5 0 

:^ft»if^-^+tv«k*)figftbTs 4fc£$i (I I 1-9) ^ 

#5 (4W : 96%) o Sj^: 1 0 5-1 0 7°C 

'HNMR (CDCls) 6 : 2. 70 (s, 3H); 4.70 (s, 2H); 7.48-7.94 (m, 

9H); 10.20 (s, 1H) 

I R (Nujol) : 1685, 1600, 1206, 1168, 1157, 923 
Ttmmm (%) C 15 H 15 N0 3 S£LT 
tf^tjfi : C, 62. 27; H.5.23; N,4.84; S, 11. 08 
mmm : C 62. 18; H, 5. 24; N, 4. 95; S. 11. 05 
1 0 
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c i ) it&fa 1 4 &nmm i 4 en £ii*tii::Rj£$^« jjl 

imZtlZ OR* : 70%) o 74-75°C 
! HNMR (CDCls) : 

3.21 Cs, 3H); 7.11-7.34 Cm, 3H); 7.46-7.67 (m. 4H); 7. 76-7. 87 Cm. 
2H) 

I R (KBr) : 3060, 2970, 2930, 1581 
TtmfrVrW. C%) C 13 H 12 BrN0 2 Si:L/T 
tmm : C, 47. 87 ; H, 3. 71; Br, 24. 49; N, 4. 29 ; S, 9. 83 
: C. 47. 69 ; H, 3. 76; Br, 24. 23; N, 4. 30; S, 9. 89 

C2) fbilr%2 9£##M5 C2) <fcElfftl=^£*Tffc^jLO 
£ OR*: 6 3%) o ^TO^^#^c^^^©XgfC#t- 0 
»HNMR CCDCla) : 3. 26 Cs, 3H); 4.16-4.29 Cbrm, 2H); 7.14-7.67 

Cm, 7H); 7.74-7.83 Cm, 2H) 

(3) 4t&® 3 0 1 C3) «k^fi|liRiS*-a:T^«ff CI I I 

-10) : 5 5%) o 

»HNMR (CDCls) : 3.31 Cs, EH); 7.10-7.66 Cm, 7H); 7.68-7.80 
Cm, 2H); 9.12 Cs, 1H) 

13 CNMR CCDC1 3 ) : 38. 57, 90.88, 91.75, 119.74, 127.80, 128.39, 
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129.15, 130.72, 132.13, 132.95, 135.21, 138.08, 143.98, 175.98 
#fMl 1 

f< ^\^C = C-C=C-CH 2 0-THP 

l? — > r y 

- CD 

NHS0 2 -Ph 31 
C = C-C = C-CH 2 0H 

NHS0 2 -Ph 32 
C=C-C = C-CH0 

NHS0 2 -Ph (IE -11) 

(1) 4k£rmi 7i:f h7b Fnf7-M+^> h-2, 4 - > 

£05 (2) £l^{C5aSg^T4b£%3 l*mz> mm : 18 

1 HNMR (CDC1 3 ) : 1. 44-1. 95 (m, 6H); 3.48-3.63 (m, 1H); 3.76-3. 
92 (m, H); 4.40 (s, 2H) ; 4.84 (t, J=3. 0Hz, 1H); 6.95 (brs, 1H) ; 
7.07-7.30 (m, 4H); 7.40-7.63 (m, 3H); 7.75-7.87 (m, 2H) 
(2) it&m 3 11 1. 6 7 g (2.9 5mmol) OTHFMl 9ml(C2 

h 7 w b/cgu H^^ty f- u Wife 

HbTrtiM£?3 2 0. 6 9 0 g (2.2 2mmol. JR^s : 7 5%) *n%>o 
m : 116-117 °C 

1 HNMR (CDC1 3 ) : 1. 60-2. 00 (brm, 1H) ; 4.42 (s, 2H) ; 7.00 (brs, 
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1H); 7.05-7.30 Cm, 4H); 7.40-7.63 Cm, 3D; 7.72-7.85 (m, 2H) 
18 CNMR (CDC1 3 ) : 51. 66, 70.16, 73.91, 77.37, 80.98, 122.44, 
122.60, 124.98, 127.15, 129.20, 129. 54, 129.58. 133.32, 136.59, 
138. 68 

I R (KBr) : 3420, 3160, 2950, 2860, 2230, 1600, 1580, 1505 
Ttm^m. (%) Ci 7 E 13 N0 3 Sch'L/T 
ft JUS : C, 65. 58; H, 4. 21; N, 4. 50 ; S, 10. 30 

mmm c, 65. 42; h, 4. 23; h. 4. 32 ; s. 10. 10 
(3) it&ms 2&mmmi (3) tmmz&&zit&£it&9a ci 1 

1 -11) ^#5 0 ^3£«^eT*5©-e*©*^^©S*e (::t* 

mm 20) izm-o 




NH-Boc 



CUE -12) 

( 1 mmmMT.. ■- 3 - FT— U * 1 6 3 8 . 2 7 g( 1 7 5 mmol)© 
J— ;v?§3£C3 0 Oml)lw^-t-y^l/^*— «K*- h4 7. 7mlC2 
0 8mmol)^7X^T-ein^-5o MT?»«a^*bfc«x £/o£5Sf§£-£ 

s tz&iz 3 5 °ct*£ bi:4 mmmw&mv % c R^at^iHK^f-^t 2 N 
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W:ilU^)iM33 5 0.6 2g(l 5 9mmol. HX^9 2%)£r*# 
So lttj&: 7 3-7 4°C 

'HNMRCCDCls): 51.5 1(s,9HX 6 . 4 3 (br s, 1 H). 6. 
99(t, J = 8.0Hz, 1HX 7. 2 1-7. 3 0(m, 1H). 7.32-7. 
4 0 (m, 1 H). 7 . 8 3 (t, J = 2 . 0 Hz, 1 H)o 

IR(Nujol): 3 2 9 0. 293 0. 285 0. 171 2. 168 8. 
1 5 9 5. 1 530c 

5c3ft#*rte(%): C 1 ,H 14 N0 2 1 i LT 

ftt**0K): C, 41.40; H.4.42; N.4.39; 1,39.76 
!£«(%): C 4 1.3 5; H. 4.4 3; N, 4.57; 1,39.76 

13 4^o («$5 2%) 

•HNMRCCDCls): 5 1 . 5 2 (s, 9 H). 4.47(s,2H). 6.53 
(br s, 1H). 7. 1 0(dt, J = 7. 4, 1. 4 Hz, 1 H). 7.14-7.3 5 
(m,2H). 7.4 6-7. 5 4 (br m,lH) 0 

(3)Mt£l8ET\ i?yf^**-> K6 0 6ml(8 5. 4mnol)©&fl: 
J3-U>mm5 Oml£ F^-f T-fX-T-fer h 5 5^lw^ip-r^o 

#^Mf U ^07^ F3. 7 3ml(4 2. 8mmol)£$-? < !)ITU - 5 5 
tJ©**4 0#l««#*l*#3o ^^3 4 8. 8 0g(3 5. 6mm 

oi)o^b^ f- p y-Mm ioo ni* 2 o ft2i±fr\fTRfomzijQ^ $ & 

(C-5 5°C©^^4 0#IH«#*ttttSo h 'JxW ^ >1 4. 

8 8*1(1 0 7mmol)£ t)in>U 5#l&. F5 >f T-f X-T-fe h >/< 
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m-MMUc^mw^ nm. mm, mm&ff?o mourns** vttfjvtu 

mmCHL-l 2)7. 8 8g(3 2. lmmoL, JR^9 0 %)*<*§ £>*ia 0 
15 4-15 6°C 

•HNMRCCDCls): 1.53(s,9HX 6 . 5 5 (br s, 1 HX 7.2 
2-7. 3 (Km, 2HX 7. 3 4 Cdd, J = 7. 4, 0. 5 Hz, 1 H). 7.4 4(d 
t, J = 7. 4, 2. 1Hz, 1HX 7. 6 8-7. 7 6 (br m, 1H)> 9.4 1(s. 
1H) 0 

IR(Nujol): 3320s 293 0. 2 18 0. 1 7 2 8. 1 6 5 8. 
1 5 9 0. 155 1a 

c 14 Hi 6 no 3 - o.3h*o£lt 

SftffiCM): C, 6 7. 0 8; H, 6. 2 7; N.5.59 
MWmC%): C67.21; H, 6. 19; N, 5. 5 0 

mmm 1 s 




35 36 



( 1 ) WM3 5 1 0 . 0 g( 5 5 . 5 mmol) © T -fe h V^?^ 8 0 0 mlfCj^ 
U^Al 2 2. 7 4g(8 8. 8mmol)i^y ^^5^4 2. 0ml(4 4 4m 
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■oi)*jn*.T2«nH^an«fc«*-r*o mm, ^^A^isiiti 

2g(4 5. 3mol. JRsp*8 2%)#<?ft&o 
lfcj&: 6 8-6 9°C 

'HNMRCCDCla): 3.80(s,3H), 3.9 2(s,6HX 1 . 3 2 (d, 
J = l 5. 9 Hz, 1HX 6. 8 7(d, J = 8. 2 Hz, 1HX 7.03-7.1 
5(m.2H). 7. 6 4(d, J = 1 5. 9 Hz, 1 H) D 

IR(KBr): 29 5 0. 2 8 4 0. 1 6 9 6. 1 6 2 6. 1 5 9 8. 
1 5 9 0. 1 5 1 lo 

5c*#*ftt(K): C 12 H 14 0 4 <i:bT 

tf-JMlOO: C.64.85; H, 6.35 

HSfliSCaD: C, 6 4. 6 6 ; H, 6. 4 1 

(2 ) fc£4»3 6£H»>] 7 ( 2 ) £ R«ICJP7K»»^ ^3 7^ 
1 8 3°C 

*HNMR(CD Cl 3 ): 3.9 2(s,6HX 6 . 3 3 (d, J = 1 5 . 9 Hz, 
1H). 6. 8 9(d, J =8. 2Hz, 1H). 7 . 0 5 - 7 . 2 0 (m, 2 H). 7. 
7 4(d, J = 15. 9 Hz, 1H), 

IR(KBr): 3 6 8 0-2 0 0 0. 2 9 3 0. 2 8 3 0. 2 5 6 0. 
1 68 0. 1625. 1598. 1582. 1 5 1 3 0 

7tm^mmc%): CnH 12 o^bt 

ffUMSW): C. 6 3.4 5; H, 5.8 1 
C 6 3.3 6; H, 5.80 
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mmmi 

«ftCJ:0#&*U M19 9ttt (Gibco^i) K 2 0 tftf S'If&JlJfil* 
(FBS, Gibe o%t) . 10 0 A g/m 1 endothelial 
mitogen ( 7*- a SO > 9 O/ig/ml^'J^ 5 0 I U/ 

CT»»a»*n*:4>©*«ffl U^o 2 0%FB SffMl 9 9«**C 

igbfcix i o 4 «©k bmmn&mm mi o o # 1 £9 6^«m cs 

umi t omo Bake 1 i t e v MS -3 0 9 6 F) CtSU 
fc#tt5^^/l'X/l'sMr5'K GKT^ DMSO) »«[IC**U DMSO 

mmm& 0.25 a £ a k#Mcct#* 3 b iup»© 

3mff/ml©MTT*« (3 -(4, 5 -5>* M*- 2 -^TV U 
-2. 5-^7i-^-2H-fh7V ri J , )^P , 7 / f b'&tgmWzj&m 
£50/* lftJ^T. 4«rlH«fiUfco 50a1©20MSDS^ 
ft (yS>7A Ff^W^x- h£0. 0 2NHC 1 £2JQ?LT. 

iiwiwut, mua*«kcFMTTfe**«r*ftu «t*w-KtoD 

570**ajE^^o «fe(*:*Jn*<i:^*f«W©OD«*10 0Xi:U 5 0 
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mi 



/ 1 a. j # -err i — t 


MTTffi (I C 5 o#M) 


1-9 


2 5.6 


I -1 0 


2 0.4 


1-18 


13.8 


1-19 


2 6.7 



mmm 2 

'Sm^fCck^^^tL. Ml 9 9^m (Gibe o*±) iz 2 OVo^is^JL 
li (FBS) , lOO^g/ml endothelial m i t o 
gen C7^n v/) N 90 fi g/m 1 > N 5 0 I U/m 1 V 

5 0 v g/m 1 X h ^>^^*Pb/c^#^(CT^n:^$ 
n/c^O^^fflU/Co HL6 0« (t h#tfiteSlfE^W) liFl ow 
a^blAU 1 0%FB S#WRPM I 1 6 4 0 oigmmzTmRMW 

10%FBS^tDulbecco' s Modified Esse 
nti al Med i urn (DMEM) ^!:.iSb/:l x 1 0 4 iOt h 

mmpv&mm M20o# i^96^*im (x; h**^??* m k 

igMU # 1 ^flD^Co tfc#«U DMSOl«U DMSOHl^O. 
2 5%HTi:^5J:?(:^it{:T tf5U: 0 16B#I1BSU lxlOV 
/mlOTNFM (ffi^^EH^^^S^^^ft?) %4vllJQil, 4B# 
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DMEM«CT3Kftt«> 1 0 %F B StfDMEMtClI b/c 3 x 

1 0 5 ®©HL-6 0in&£2 0 0/il *S&toU 3 7°CT3 0&JBHB&. 
bfco ±i**R5H**flU 10«FBS^*DMEM«t2K«*U 0. 

2 5%Ro s e BengallK'i vRMKfc3A**C**f) *1 

o o # lintto m^55HMHMu ±»*wi»*u 1 omfb s 

(1 : 1) *2nAT3 0^lfflSrttU Rose Benga lfe**nfi 
4fcbT N ^t3fc«ffiwTOD«Tofl[*fll3E^o <fe#«rin^*lr^JSSffl 
ODI^10 0%iU 5 0% I C 5 o<t 







I C 5 oC/zM) 




M» 


I CsoUM) 


I - 


7 


4. 5 


I - 


1 7 


8. 3 


I - 


9 


6. 5 


I - 


1 8 


2. 5 


I - 


1 0 


5. 3 


I - 


1 9 


6. 3 


I - 


1 1 


6. 4 









llUiit: ^-^MEMftt (BtKSS££) 9. 5 

M^tftSJ;? JC4^©J§SJaMi (Flow Laboratories. 
Inc) fcSinUTWSElyfco M<-^7>f htl®9 6y^7 7f 7 
^ -y ^» IC_hE««* lOOuK r a s itfe?-eB!I€i« b*:N I 
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H3T3»5x 1 omife/K -C&SU 3 7°C^5%mmif^^ > 
J^T©^3{c^-r 0 

313 
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